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1 JOHDANTO 
Suomen ympäristökeskuksen laboratorio jäijesti tammikuussa 1997 laboratorioiden välisen 
vertailukokeen laboratorioille, jotka määrittävät metalleja eri tyyppisistä vesistä. 
Vertailukokeen tarkoituksena oli tarkistaa kuormitustarkkailuun (jokikuormitus, 
metalliteollisuuden ja vesi- ja viemärilaitoksen jätevedet) liittyvien metallimääritysten 
vertailukelpoisuutta. Vertailtavina olivat metallien As-, Cd-, Co-, Cr-, Cu-, Ni-, Pb- ja Zn-
määritykset. 
2 TOTEUTUS 
2.1 Osanottajat 
Vertailuun osallistui yhteensä 62 laboratoriota. Osallistujat olivat julkisen valvonnan alaisten 
vesitutkimuslaitosten laboratorioita, alueellisten ympäristökeskusten, teollisuuden ja 
tutkimuslaitosten laboratorioita. Vertailuun osallistui myös yksi ruotsalainen, yksi tanskalainen 
ja kaksi venäläistä laboratoriota. Osallistuneet laboratoriot esitetään liitteessä 1. 
2.2 Näytteet 
Laboratorioille toimitettiin yhteensä kahdeksan näytettä. Jokaista määritystä varten toimitettiin 
kaksi synteettistä, kaksi järvivesinäytettä ja neljä jätevesinäytettä. Synteettiset näytteet 
valmistettiin standardiliuoksista ionivapaaseen veteen (lute 2). Niiden pitoisuudet esitetään 
vertailukokeen tulosten yhteenvedossa (taulukko 1), sekä laboratoriokohtaisissa tuloksissa 
(liitteet 7/1-7/63). Luonnonvesinäytteet valmistettiin järvivedestä, jätevesinäytteet vesi- ja 
viemäriteollisuuden jätevedestä ja metalliteollisuuden jätevedestä. Vesiä seisotettiin 1-2 
viikkoa sekä suodatettiin ennen näytteiden valmistamista Whatman GF/C-suodattimen läpi sen 
jälkeen, kun näytteisiin oli tehty happolisäys (väkevää HNO3 5 ml] 1 1 näytettä). Näytteiden 
valmistaminen on esitetty liitteessä 2. 
Näytteet toimitettiin laboratorioille tammikuun lopulla 1997. Tulokset pyydettiin toimittamaan 
helmikuussa 1997. 
2.3 Näytteiden homogeenisuus 
Kustakin näytteestä tehtiin homogeenisuustestaus seitsemästä eri pullosta 
rinnakkaismääritysten avulla. Testin perusteella näytteet olivat homogeenisia (liite 3). 
Kokonaishajonnalle asetettiin tavoitearvoksi 10 - 25% (s ge,) tuloksia arvioitaessa. 
2.4 Analyysimenetelmät 
Vertailukokeeseen osallistuvien laboratorioiden käyttämät analyysimenetelmät esitetään 
liitteessä 4. Tuloksista laskettiin tilastollisia parametreja myös menetelmäkohtaisesti (kappale 
3.2). 
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2.5 Tulosten käsittely 
Selitykset tulosten tilastollisesta käsittelystä esitetään liitteessä 6. Laboratorioiden 
toimittamista tuloksista (liitteet 5/1- 5/2) on ensin poistettu Grubbsin hylkäämistestiä käyttäen 
niiden laboratorioiden tulokset, jotka poikkesivat merkitsevästi keskiarvosta (95 
todennäköisyys). Grubbsin testissä käytetyt taulukkoarvot perustuvat ISO standardiin 5725-2. 
Jos laboratorion tulos on hylätty Grubbsin testin perusteella, tuloksen vieressä on merkintä 
'failed'. Tulostaulukon viimeisessä sarakkeessa on esitetty tilastolliseen käsittelyyn hyväksytty-
jen ja puuttuvien tulosten määrä. Merkinnällä '<' raportoidut tulokset on lisätty puuttuvien 
tulosten sarakkeeseen. Grubbsin testin jälkeen tulosaineistosta laskettiin keskiarvo ja 
keskihaj onta. 
Laboratoriokohtaisissa tulostaulukoissa (liitteet 7/1-7/63) tulosten arvioimiseksi ja graafista 
esitystä varten on kunkin laboratorion tuloksille laskettu Z-arvo (Z-score). Z-arvo lasketaan 
kaavasta Z = (x; - X)/s, missä x; on yksittäisen laboratorion tulos ja X on laboratorioiden 
keskiarvo tai teoreettinen arvo (synteettiset näytteet) ja s on laboratorioiden keskihajonta. Z-
arvo on laskettu myös käyttäen tulosaineistosta lasketun keskihajonnan sijasta tavoitearvoa 
(target dev.). Keskihajonnalle asetettua tavoitetta arvioitaessa on huomioitu mm. 
laboratorioiden ilmoittama hajonta sisäisessä laadunohjauksessa ja näytteiden pitoisuus. Näin 
saatua arvoa on pidetty vertailuarvona tuloksia tulkittaessa (liitteet 7/1-7/63 ja liite 10). 
Z-arvon avulla voidaan arvioida laboratorion menestyminen vertailukokeessa. Laboratorion 
tuloksia voidaan pitää 
* hyväksyttävinä, kun Z <2 
* arveluttavina, kun 2< ~ Z < 3 
* hylättävinä, kun Z > 3. 
Määritys- ja näytekohtaiset Z-arvot esitetään graafisesti liitteissä 9/1-9/24 ja numeerisina 
lukuarvoina laboratoriokohtaisissa tulostaulukoissa, liitteissä 7/1-7/63. Laboratorion saama 
tulos on hyväksyttävä, jos tuloksen ero keskiarvoon tai teoreettiseen arvoon nähden on ollut 
pienempi kuin kaksi kertaa asetettu tavoite keskihajonnalle (taulukko 1). Jos keskihajonnan 
tavoitearvoksi asetettiin esimerkiksi 10 %, tuloksista hyväksyttiin Z-arvon perusteella ne, jotka 
poikkesivat teoreettisesta arvosta tai keskiarvosta vähemmän kuin 20 %. 
Tulosten yhteenveto esitetään taulukossa 1. Liitteessä 10 esitetään yhteenveto laboratorioiden 
menestymisestä. Yhteenvetotaulukkoon on merkitty myös Grubbsin testin ja Z-arvon 
perusteella hylätyt tulokset. Grubbsin testin perusteella hylätyissä tuloksissa virhe on suurempi 
kuin Z-arvon perusteella hylätyiksi tai arveluttaviksi todetuissa tuloksissa, joten myös niissä 
I ZI on suurempi kuin 2. 
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3 TULOKSET JA NIIDEN ARVIOINTI 
3.1 Määrityskohtainen tulosten tarkastelu 
Tulosten määrityskohtaisessa tarkastelussa on käytetty hyväksi taulukkoa 1, kuvaa 1 sekä 
liitettä 10. 
Taulukko 1. Yhteenveto tuloksista 
Table 1. Summary of the results 
Määritys Näyte 	Teoreettinen 	Keski- Keski- 	Keski- 	S tavoite Hyväksyttyjen 	Laboratorioiden 
pitoisuus 	arvo 	hajonta 	hajonta % 	% 	tulosten osuus 	lukumäärä 
(I 
Para- Sample Theoretical Mean Standard Standard S target Accepted Number of 
meter concentration deviation deviation % % results % laboratories 
N (2 1 N (3 z 
As Al 1.5 1.50 0.531 35.4 25 78 27 3 
A2 25 25.0 2.16 8.6 10 97 34 1 
B 1 4.01 0.953 23.8 15 76 29 1 
B2 10.2 1.47 14.4 15 94 34 0 
Cl 10.6 1.51 14.2 15 96 26 0 
C2 29.1 4.09 14.1 15 96 28 0 
D1 5.44 1.10 20.2 15 81 26 1 
D2 15.3 2.46 16.1 15 85 27 0 
Cd Al 2.0 2.05 0.339 16.5 15 84 49 8 
A2 25 25.4 2.82 11.1 10 86 48 7 
B 1 1.10 0.149 13.4 15 88 50 4 
B2 7.20 1.17 16.0 15 88 50 1 
cl 9.21 1.26 13.6 15 93 42 1 
C2 39.8 3.93 9.9 10 90 42 1 
D1 4.00 0.621 15.4 15 87 39 3 
D2 12.0 1.44 12.2 10 88 41 1 
Co Al 20 20.0 4.67 22.3 10 82 33 0 
A2 120 119 11.6 9.7 10 94 35 0 
B1 25.3 4.27 16.9 10 91 33 0 
B2 80.0 7.17 8.9 10 97 35 0 
Cl 38.8 6.42 16.2 10 86 29 0 
C2 162 14.4 8.9 10 97 31 0 
D1 41.8 7.53 17.9 10 81 27 0 
D2 99.0 9.14 9.1 10 93 29 0 
Cu Al 15 14.7 2.00 13.6 15 86 51 3 
A2 90 89.0 6.12 6.9 10 96 54 1 
B 1 28.9 3.60 12.5 10 85 52 1 
B2 74.0 5.32 7.2 10 93 54 3 
C1 25.6 5.15 20.1 10 80 46 0 
C2 119 9.68 8.1 10 98 47 0 
D1 15.0 2.44 16.3 15 90 39 1 
D2 80.4 7.32 9.1 10 91 43 1 
Määrilys Näyte Teoreettinen Keski- Keski- Keskihajonta S tavoite Hyväksyttyjen Laboratorioiden 
pitoisuus arvo hajonla % % tulosten osuus lukumäärä 
% ( 
Para- Sample Theoretical Mears Standard Standard S target Accepted Number of 
meter concentration deviation deviation % % results % laboratories 
Nr- 	N( 3 
Cr Al 30 29.6 2.33 7.9 10 94 53 	3 
A2 150 150 13.5 9.0 10 93 54 2 
B1 22.2 3.17 14.3 15 90 51 	2 
B2 81.2 7.57 9.3 10 94 52 1 
Cl 56.7 5.78 10.2 10 84 45 	4 
C2 108 18.4 17.0 10 85 48 0 
Di 22.8 3.35 14.7 15 88 41 	3 
D2 104 11.7 11.3 10 91 44 0 
Ni Al 30 30.4 3.56 11.7 10 84 49 	2 
A2 170 169 11.9 7.0 10 96 51 I 
B] 23.8 2.84 11.9 10 84 5 1 	2 
B2 68.2 4.67 6.8 10 94 51 3 
Cl 63.4 7.44 11.7 10 93 42 	0 
C2 104 10.9 10.5 10 89 44 2 
D1 36.5 3.63 9.9 10 90 39 	- 
D2 124 11.2 9.0 10 93 41 1 
Pb Al 15 15.5 1.20 7.7 10 90 48 	4 
A2 180 182 17.0 9.3 10 92 49 1 
B 1 6.04 1.50 24.8 15 77 47 	3 
B2 24.3 4.16 17.l 15 84 49 3 
Cl 54.5 13.9 25.5 15 83 40 	0 
C2 112 15.1 13.5 10 83 41 3 
Di 24.1 5.35 22.2 15 87 39 	0 
D2 75.4 16.4 21.8 15 85 39 0 
Zn Al 30 30.8 4.67 15.2 10 80 55 	4 
A2 150 147 3.20 2.2 10 84 56 0 
B 1 20.3 2.30 1 	1.3 15 90 52 
B2 57.1 4.37 7.7 10 91 53 	3 
Cl 492 31.4 6.4 10 96 48 2 
C2 922 60.3 6.5 10 96 48 	2 
D1 46.8 8.29 17.7 15 88 41 1 
D2 231 9.74 4.2 10 88 42 	5 
" Grubbsin ja Z-score-testeissä hyväksyttyjen tulosten osuus 
(' Accepted results in. the Grubbs and Z-score tests 
(2 Vertailukokeeseen osallistuneiden laboratorioiden lukumäärä 
(2 Numher of participating laboratories 
(3 Tilastollisessa käsittelyssä hylättyjen tulosten lukumäärä (Grubbs) 
'' Number of outliers (Grubbs) 
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Kuva 1. Eri metallien hyväksyttyjen tulosten osuus (%). 
Arseeni (As) 
As-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli pienempi kuin 15 % 
lukuun ottamatta pienten pitoisuuksien näytteitä Al (1,5 gg/1), B1 (4,0 gg/1) ja D1 (5,4 
µg/1), joissa se oli 35 %, 24 % ja 20 %. 
Ennen tilastollista käsittelyä tuloksia hylättiin eniten (11 %) pienimmän pitoisuuden 
määrityksessä (Al: 1,5 µg/1). Arseenin määrityksessä hyväksyttiin 78-97 % tuloksista. 
Kadmium (Cd) 
Cd-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli pienempi kuin 15 %. 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 16 %. Kadmiumin määrityksessä 
hyväksyttiin 84-90 % tuloksista. 
Kobolttfl (Co) 
Co-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli pienempi kuin 10 %. 
Ennen tilastollista käsittelyä ei hylätty yhtään tulosta. 
Koboltin määrityksessä hyväksyttiin 81-97 % tuloksista. 
Kupari (Cu) 
Cu-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli 10-20 %. 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 6 %. Kuparin määrityksessä 
hyväksyttiin 85-98 % tuloksista. 
Kromi (Cr) 
Cr-määrityksessä käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli pienempi kuin 15 % 
lukuun ottamatta suurimman pitoisuuden näytettä C2 (108 pg/l), jossa se oli 17 %. 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 9 %. Kromin määrityksessä 
hyväksyttiin 84-94 % tuloksista. 
Nikkeli (Ni) 
Ni-määrityksessä käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli pienempi kuin 12 %. 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 5 %. Nikkelin määrityksessä 
hyväksyttiin 84-93 % tuloksista. 
Lyijy (Pb) 
Pb-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli 8-26 %. Yli 20 % se oli 
näytteillä Bl (6,0 pg/1), Cl (55 pg/1), Dl (24 µg/1) ja D2 (75 pg/1). 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 8 %. Lyijyn määrityksessä 
hyväksyttiin 77-92 % tuloksista. 
Sinkki (Zn) 
Zn-määritykseen käytettiin yleisemmin GFAAS-menetelmää. 
Useimmille näytteille laboratorioiden tulosten keskihajonta oli 2-18 %. Suurin hajonta oli 
Dl (47 pg/1) näytteellä. 
Ennen tilastollista käsittelyä tuloksista hylättiin enintään 16 %. Sinkin määrityksessä 
hyväksyttiin 80-96 % tuloksista. 
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3.2 Menetelmäkohtainen tulosten tarkastelu 
Eri menetelmien jakautuminen oli epätasaista. Tämä vaikuttaa menetelmäkohtaisten 
keskiarvojen ja keskihajontojen luotettavuuteen silloin kun laboratorioiden lukumäärä on 
pieni. 
Arseeni määrityksessä käytettiin eniten mittausta GFAAS-menetelmällä (menetelmä 1) ja 
muille metalleille FAAS-menetelmää (menetelmä 1). Hyväksyttyjen tulosten osuus oli 
suurin ICP/MS-menetelmää käyttävillä laboratorioilla. 
Tulosten keskihajonta oli yleensä suurin GFAAS-menetelmää käyttäneillä laboratorioilla 
(taulukko 2 ja kuva 2). Arseenin määrityksessä suurin hajonta oli hydridimenetelmää 
käyttäneillä laboratorioilla ( 3 laboratoriota). 
Kuva 2. Tulosten keskihajonta eri menetelmillä. 
Taulukossa 2 esiintyvät menetelmien tunnukset ovat seuraavat: 
* arseeni: 
1 = GFAAS (grafiittiuuni atomiabsorptiospektrometria) 
2 = Hydridimenetelmä 
3 = ICP/MS (induktiivinen plasmamassaspektrometria) 
4 = ICP/AES (induktiivinen plasma-atomiemissiospektrometria) 
* muut metallit: 
1 = FAAS (liekki atomiabsorptiospektrometria) 
2 = GFAAS (grafiittiuuni atomiabsorptiospektrometria) 
3 = ICP/AES (induktiivinen plasma-atomiemissiospektrometria) 
4 = ICP/MS (induktiivinen plasmamassaspektrometria) 
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Taulukko 2. Keskihajonta (%) menetelmäkohtaisesti eri metalleille. 
CV % 
N 2  
Metalli/ Al A2 B1 B2 Cl C2 Dl D2 
Menetelmä 
As 	1 25 35 8.8 25 15 15 13 21 16 19 
2 3 69 2.7 26 4.0 7.9 12 33 22 22 
3 2 4.3 1.3 0.7 2.6 3.0 11 6.7 5.2 4 
4 4 10 14 14 22 15 23 7.2 9.5 14 
Cd 1 37 18 12 14 15 13 11 14 12 14 
2 3 - 11 - 36 30 7.8 - 20 13 
3 5 0 9.6 3.4 18 7.7 1.1 0 9 6 
4 5 4.8 7.0 9.0 7.9 5.5 4.5 13 11 8 
Co 1 22 25 9.2 19 9.0 16 8.2 19 8.9 14 
2 5 25 15 17 8.0 24 9.6 25 11 17 
3 4 21 3.5 14 7.3 15 4.6 18 5.9 11 
4 4 4.4 11 9.3 8.9 5.1 10 7.2 8.8 8 
Cu 	1 33 13 6.8 12 6.1 17 8.7 15 10 10 
2 12 20 5.8 11 6.6 25 5.6 23.3 5.5 13 
3 5 1.1 11 18 11 38 11 12 16 15 
4 4 7.3 6.4 7.5 9.7 4.6 4.3 9.5 7.4 7 
Cr 	1 36 7.5 9.3 16 10 9.4 19 16 11 12 
2 8 12 9.3 5.5 7.8 14 12 16 13 11 
3 5 1.6 3.2 6.2 1.7 6.5 5.7 8.7 7.6 5 
4 5 2.6 9.6 7.0 9.4 2.8 7.1 8 7.7 7 
Ni 	1 36 11 7.8 11 7.6 11 11 10 8.9 10 
2 5 18 4.8 33 5.9 10 6.5 17 12 13 
3 5 2.4 3.0 14 0.6 4.2 6.5 3.0 4.6 5 
4 4 2.4 7.1 3.2 2.3 6.3 7.9 7.2 2.9 5 
Pb 	1 36 7.9 9.2 22 18 22 14 22 19 17 
2 4 9.4 12 93 9.2 61 15 71 61 41 
3 S 9.9 4.2 22 11 48 7.3 15 45 20 
4 S 4.3 • 11 4.4 8.6 3.4 4.5 3.2 9.3 6 
Zn 	1 39 22 1.6 4.4 13 3.3 5.4 19 2.4 9 
2 5 15 2.0 12 6.0 6.3 6.2 17 3.9 9 
3 4 4.5 2.3 7.8 6.2 4.1 3.5 30 4.7 8 
4 6 11 - 8.5 10 13 17 13 5.2 11 
(' Keskihaj onta % 
(' Standard deviation % 
(2 Laboratorioiden lukumäärä näytteen Al analysoinnissa 
(2 Number of laboratories in analysing the sample Al 
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3.3 Laboratorioiden pätevyyden tarkastelu 
Vertailukokeeseen osallistui yhteensä 63 laboratoriota, joissa on mm. erilainen kokemus 
vesistövesien analysoinnissa. Tämä näkyy mm. laboratorioiden menestymisessä 
vertailukokeessa (liite 10). Laboratoriot 1-17 olivat teollisuuden laboratorioita ja tulosten 
hyväksymisprosentti oli 82 %. Laboratoriot 18-33 olivat ympäristö- ja 
elintarvikelaboratorioita joiden tuloksista hyväksyttiin 88 %. Julkisen valvonnan alaisten 
vesitutkimuslaitosten laboratorioiden (laboratoriot 34-49) tuloksista hyväksyttiin 82 %. 
Muiden tutkimuslaboratorioiden ja alueellisten ympäristökeskusten laboratorioiden 
(laboratoriot 50 -63) tuloksista hyväksyttiin 91 %. 
Laboratorioita pyydettiin ilmoittamaan myös sisäisessä laadunohjauksessa saatuja tuloksia. 
Suuri osa laboratorioista tekee laboratorion sisäistä laadunohjausta. Laboratorioilla, joissa 
laadunohjaus oli systemaattista, oli myös vähemmän hylättyjä tuloksia. Vain muutamat 
teollisuuden laboratoriot raportoivat tuloksia sisäisestä laadunohjauksesta. 
Koko tulosaineistosta hyväksyttiin yhteensä 86 %. 
4 YHTEENVETO 
Suomen ympäristökeskuksen laboratorio järjesti tammikuussa 1997 vertailukokeen 
laboratorioille, jotka tekevät metallianalyysejä (As, Cd, Co, Cu, Cr, Ni, Pb ja Zn) eri 
tyyppisistä vesistä. Laboratorioille toimitettiin 8 näytettä. Vertailuun osallistui yhteensä 63 
laboratoriota. 
Tulosten arvioimiseksi laskettiin Z-arvo ja sitä varten asetettiin keskihajonnalle tavoite 10 
% tai 15 % määrityksestä ja pitoisuudesta riippuen. Näin ollen vertailussa hyväksyttiin 
tulokset, jotka poikkesivat vähemmän kuin 20 % tai 30 % teoreettisesta arvosta 
(synteettinen näyte) tai laboratorioiden keskiarvosta (luonnonvesinäytteet). Lopullinen 
keskiarvo laskettiin sen jälkeen kun aineistosta poistettiin poikkeavat tulokset (Grubbsin 
testi). 
Laboratoriot käyttivät metallien määritykseen pääasiallisesti AAS/liekki- ja 
AAS/grafiittiuunimittausta. Osa laboratorioista teki määrityksen ICP/AES tai ICP/MS 
laitteella. ICP/MS-määritystä käyttäneiden laboratorioiden tuloksista hyväksyttiin eniten 
ja näiden keskihajonta oli pienempi kuin muita menetelmiä käyttäneillä laboratorioilla. 
Laboratorioiden tuloksia voidaan pitää pääasiallisesti vertailukelpoisina useimpien 
metallien osalta. Eniten tavoitearvosta poikkeavia (15 %) tuloksia esiintyi lyijyn 
määrityksessä. Muiden metallien määrityksessä hyväksyttyjen laboratorioiden osuus oli 
90 % lukuun ottamatta arseenia ja kadmiumia, joiden hyväksyttyjen tulosten osuus oli 88 
%. Sinkin määrityksessä hyväksyttyjen tulosten osuus oli 89 %. 
,Koko tulosaineistosta hyväksyttiin 86 %. 
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5 SUMMARY 
In January 1997 eight samples were distributed to the participating laboratories for 
determination of metals (As, Cd, Co, Cu, Cr, Ni, Pb and Zn). Two samples with known 
concentration as well as two natural water samples and four waste water samples were 
distributed (Appendix 2). 63 laboratories participated in the comparison test (Appendix 1). 
The results of every laboratories are presented in Appendixes 5/1 - 5/2 and the test is 
summarized in Table 1. The result of homogeneity is presented in Appendix 3. 
The average concentration, the standard deviation and the coefficient of variation were 
calculated after testing the outliers with Grubbs' test. In Appendix 6 is the explanation of 
the result sheets. The comparison of performance of the laboratories was made using Z-
score (Appendixes 7/1-7/63 and 9/1 - 9/24). The results were accepted, if they deviated 
less than 20 % or 30 % from the assigned value (the artificial sample: the theoretical 
concentration; the natural water samples: the mean value of the data). 
In this comparison test totally 86 percent of the results can be regarded to be accepted 
(Appendix 10). The performance of the laboratories depended on i.e. an analytical method 
(Appendixes 4 and 8), experience on analyses of natural waters and efficiency of internal 
quality control. 
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1LIEU1 
LIITE 1. VERTAILUTUTKIMUKSEEN 1/1997 OSALLISTUNEET LABORATORIOT 
PARTICIPATING LABORATORIES 
Ekokem Oy Ab, Riihimäki 
Finnish Chemicals Oy, Äetsä 
Finnish Chemicals Oy, Joutseno 
Fundia Dalwire Oy Ab, Taalintehdas 
Fundia Wire Oy Ab, Lappopohja 
Kemira Agro Oy, Uusikaupunki 
Kemira Fibers Oy, Valkeakoski 
Kemira Pigments Oy, Pori 
Neste Oy, Porvoo 
Outokumpu Harjavalta Metals Oy, Harjavalta 
Outokumpu Polarit Oy, Tornio 
Outokumpu Poricopper Oy, Pori 
Outokumpu Zinc Oy, Kokkola 
Rautaruukki Oy, Raahe Steel, Raahe 
Rautaruukki Oy, Strip Products, Hämeenlinna 
UPM-Kymmene Oy, Kaukas 
UPM-Kymmene Oy, Pietarsaari 
Heinolan elintarvike- ja ympäristölaboratorio 
Hämeenlinnan seudun ktt:n kuntayhtymän ympäristö- ja elintarvikelaboratorio 
Joensuun kaupungin elintarvike- ja ympäristölaboratorio 
Jyväskylän kaupungin ympäristövirasto 
Kauhajoen elintarvike- ja ympäristötutkimuslaitos 
Kokkolan seudun elintarvikelaboratorio 
Kotkan kaupungin elintarvike- ja ympäristölaboratorio 
Kuopion kaupungin ympäristöterveyslaboratorio 
Pohjois-Kymenlaakson Keskuslaboratorio 
Raahenseudun terveydenhuollon kuntayhtymän elintarvike- ja ympäristölaboratorio 
Rauman kansanterveystyön kuntayhtymän elintarvikelaboratorio 
Tampereen elintarvike- ja ympäristölaboratorio 
Tampereen kaupungin vesilaitos, viemärilaitoksen laboratorio 
Vantaan kaupungin elintarvike- ja ympäristölaboratorio 
Varkauden kaupungin elintarvike- ja ympäristölaboratorio 
Ääneseudun ktt:n kuntayhtymän elintarvilcetutkimuslaboratorio 
LETS 1/2 	 16 
Espoon vesi- ja viemärilaitos, tutkimusyksikkö 
Etelä-Pohjanmaan Vesitutkijat Oy 
Helsingin kaupungin ympäristökeskus, ympäristölaboratorio 
Insinööritoimisto Paavo Ristola Oy 
Jyväskylän yliopisto, Ympäristöntutkimuskeskus 
Oy Keskuslaboratorio-Central laboratorium Ab 
Kokemäen vesistön vesiensuojeluyhdistys ry. 
Lahden Tutkimuslaboratorio 
Lounais-Suomen vesiensuojeluyhdistys ry. 
Maa ja Vesi Oy, Ympäristölaboratorio 
Pohjanmaan Tutkimuspalvelu Oy 
PSV- Maa ja Vesi Oy 
Savo-Karjalan vesiensuojeluyhdistys 
Suunnittelukeskus Oy 
Vaasan kaupungin ympäristölaboratorio 
Vesihydro Oy 
Keski-Pohjanmaan ympäristökeskus 
Keski- Suomen ympäristökeskus 
Pohjois-Karjalan ympäristökeskus 
Pohjois- Pohjanmaan ympäristökeskus 
Institutet för tillämpad miljöforskning, Stockholm 
INEP, Institute of the North Industrial, Kola Science Centre 
Metsäntutkimuslaitos, keskuslaboratorio 
Murmansk area Department for Hydrometeorology and Environmental Monitoring 
Novalab Oy 
Porilab 
SYKE, laboratorio 
VKI, Tanska 
VTT, Kemiantekniikka 
17 	 LIITE 2 
LIITE 2. NÄYTTEIDEN VALMISTAMINEN 
PREPARATJON OF SAMPLES 
Näyte Matriisi 
Al Synteettinen näyte, lisätty metallistandardeja tavoitepitoisuuden saavuttamiseksi 
A2 Synteettinen näyte, lisätty metallistandardeja tavoitepitoisuuden saavuttamiseksi 
B 1 Järvivesi näyte, lisätty metallistandardeja tavoitepitoisuuden saavuttamiseksi 
B2 Järvivesi näyte, lisätty metallistandardeja tavoitepitoisuuden saavuttamiseksi 
C1 Suodatettu teollisuuden jätevesi, lisätty metallistandardeja tavoitepitoisuuden 
saavuttamiseksi 
C2 Suodatettu teollisuuden jätevesi, lisätty metallistandardej a tavoitepitoisuuden 
saavuttamiseksi 
D1 Suodatettu vesi-ja viemärilaitoksen jätevesi, lisätty metallistandardeja tavoitepitoisuuden 
saavuttamiseksi 
D2 Suodatettu vesi-ja viemärilaitoksen jätevesi, lisätty metallistandardeja tavoitepitoisuuden 
saavuttamiseksi 
TAVOITEPITOISUUS (Assigned value) (µg/1) 
Analyytti Al A2 B1 B2 Cl C2 D1 D2 
As 1,5 25 4,0 10 11 29 5,4 15 
Cd 2,0 25 1,1 7,3 9,3 40 4,0 12 
Co 20 120 25 80 40 161 42 100 
Cr 30 150 29 74 26 119 15 80 
Cu 15 90 22 81 57 108 23 104 
Ni 30 170 24 68 63 104 37 124 
Pb 15 180 6,0 24 55 112 24 75 
Zn 30 150 20 57 492 922 47 231 
Näytteet olivat synteettisiä tai niiden valmistamiseen käytettiin sekä teollisuuden, vesi- ja 
viemärilaitoksen jätevettä että järvivettä. Kaikki nä ytteet kestävöitiin lisäämällä 5 ml väkevää 
typpihappoa 1 litraan näytettä. 
LIITE 3 
LIITE 3. NÄYTTEIDEN HOMOGEENISUUDEN TESTAUS 
TESTING OF HOMOGENEITY 
Kadmiumin homogeenisuustestaukseen käytetyt tulokset (pgll) 
Al A2 B1 B2 Cl C2 Dl D2 
1,97 1,96 24,4 24,4 1,04 1,08 7,00 6,96 8,92 8,66 39,3 40,3 3,93 3,90 11,9 11,5 
1,93 1,89 24,6 24,4 1,11 1,09 6,88 6,87 8,64 8,79 39,0 39,7 3,83 3,96 12,0 11,8 
1,85 1,91 24,6 24,5 1,08 1,05 7,21 7,06 8,76 8,78 39,9 39,5 3,89 3,83 11,7 12,1 
1,97 1,96 24,5 24,1 1,03 1,07 7,07 7,01 8,73 8,61 40,0 39,5 3,99 3,82 12,0 12,0 
1,92 1,93 24,6 23,5 1,06 0,97 7,05 7,04 8,86 8,78 39,1 39,8 3,88 3,86 12,0 11,9 
1,92 2,03 24,4 24,5 1,09 1,06 6,82 6,91 8,72 8,77 40,0 39,8 3,88 3,88 12,0 12,0 
1,96 1,91 24,9 21,2 1,09 1,08 7,01 7,05 8,71 8,87 40,1 39,9 3,91 3,95 11,7 12,1 
Näyte ja pitoisuus (pgll) 
Hajonta (%) Al A2 B1 B2 (Cd) B2 (Cu) Cl C2 Dl D2 
pitoisuus (pg/l) 2,0 25 1,1 7,3 74 9,3 40 4,0 12 
n 7 7 7 7 7 7 7 7 7 
SW  2,0 1,3 2,9 0,7 0,5 1,1 1,0 1,6 1,6 
SB  1,1 -0 1,5 1,3 -0 -0 -0 -0 -0 
slot 2,3 1,1 3,3 1,5 0,5 1,0 0,9 1,3 1,4 
missä 
n on testatrujen näytteiden lukumäärä 
sw on rinnakkais määritysten hajonta (sama pullo) 
sB on sarjojen välinen hajonta 
stot on kokonaishajonta 
Homogeenisuutta testattiin kaikista näytteistä Cd-määrityksen avulla. Testaus tehtiin seitsemästä 
näytteestä rinnakkais määrityksin. Eri pullojen välinen hajonta (sB) ei ollut selvästi (95 
todennäköisyys) suurempi kuin rinnakkaismääritysten hajonta (SB) lukuun ottamatta B2 näytettä. B2 
näytteestä laskettiin myös Cu-pitoisuudet, joista saatujen tulosten perusteella näyte oli homogeeninen. 
Alhainen Cd-pitoisuus on vaikuttanut jonkin verran myös pullojen väliseen hajontaan. 
N N 
å' 
B al 
WW 
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LIITE 4 
LIITE 4. LABORATORIOIDEN ANALYYSIMENETELMÄT 
METHODS USED BY THE PARTICIPATING LABORATORIES 
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LIITE 5. LABORATORIOIDEN ILMOITTAMAT TULOKSET 
REPORTED RESULTS OF THE LABORATORIES 
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LIITE 6. TULOKSISSA ESIINTYVIÄ KÄSITTEITÄ 
EXPLANATIONS OF THE RESULT SHEETS 
Parameter 
	
the determinant 
Sample 	 the sample identification number 
Method code 	 the results are grouped by different analytical methods 
Unit 	 the sample unit 
-is, -2s, -3s 	 lab's result is smaller than the assigned value 
0 	 lab's result is equal with the assigned value 
+Is, +2s, +3s 	 lab's result is greater than the assigned value 
Min 	 the minimum value of accepted results passed by Grubbs test 
Max 	 the minimum value of accepted results passed by Grubbs test 
Z-value 	 the value-score test I x,-Xt / (X, s%), where xj is the lab's result, X, is the 
assigned value or the mean value, s% is the target value for the bias 
Grubbs test 	 OK, laboratories' result is 'in control' 
FAILED, laboratories' result is 'out of control' 
Assigned value 	the theoretical concentration, the expected value for known samples 
(the other samples: the assigned value = the mean value of the data) 
Target dev. 	 the relative target deviation of mean or theoretical value 
Lab's result 	 the result of the laboratory specified in the header 
Md. 	 the median value of the results 
Mean 	 the mean value of the results 
St. dev. 	 the standard deviation 
CV% 	 the relative variation of accepted results passed by Grubbs test 
Passed 	 the number of the laboratories that passed the test 
Failed Grubbs test 	the number of the laboratories which failed according to Grubbs tests 
Missing 	 the number of results lower than limit of detection 
Number of labs 	the total number of participating laboratories 
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LIITE 7/1 
LIITE 7. LABORATORIOKOHTAISLT TULOKSET 
RESULTS OF THE INDIVIDUAL LABORATORIES 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 1 
Parameter S ample Unit 2s -3s 	-2s 	-Is 	0 	Is 	3s Z-v alue 
Grubbs 
test 
ASSIQnet 
value 
Tage t 
tlev. 
Lab's 
result 	
Md. Mean St.tlev. CV`{,  
T 
- 
Z 
m 
As I 	At P9A 1.5 _% 1.51 1.50 0.531 35.4 % 24 3 7 34 
As Al u9/1 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl Ng/1 1O% 3.92 4.01 0.953 23.8 % 28 1 6 35 
fl As l 	B2 NgA 15.0 % 102 102 1.47 14.4% 34 0 1 35 
As C1 pgA  10.6 1.51 142% 26 0 2 28 
As C2 Ngt! 15M% 2922149 14.1%280 0 28 
As ~ 	D1 p911  j9 _% 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 u9)1 1 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al NgA 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd , 	A2 Ngll 1 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd , 	B1 pg/I 15.0 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd 	B2 ugA 15.0 % 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd Cl Ng/t 15.0 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd 	C2 ggll 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd 	Dt u9/l  4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 u9)1 10.00/ 12.0 11.8 1.44 12.2% 40 1 0 41 
Co 	Al u9/I • 20 10.0 % 20.0 20.9 4.67 22.3% 33 0 2 35 
Co 	i 	A2 pgA I 120 10.0 % i 	119 119 11.6 9.7% 35 0 0 35 
Co 	I 	B1 pgil 10.0 % i 	25.3 25.3 4.27 16.9 % 33 0 2 35 
Co 	I 	B2 pgA 80.0 80.2 7.17 8.9 % 35 0 1 36 
Co 	! 	Cl pg4 10.0 % i 	38.8 39.6 6.42 16.2 % 29 f 	0 1 130 
Co 	I 	C2 u9,1 I 10.0° 162 161 14.4 8.9% 31 0 0 	31 
Co D1 pgll 10.0 % 41.8 42_1 7_53 17.9 % 27 0 	2 	29 
Co 	I 	D2 U9A  __ c_ / 99.0 100 9.14 9.1 % 29 0 	1 	30 
Cu 	; 	Al ugA 15 15.0 % 14.8 14.7 2.00 13.6 % 48 3 	3 	54 
Cu 	i 	A2 ug! 90 10.00 88.9 89.0 6.12 6.9 % 53 1 	0 	54 
Cu 	' 	B1 VgA iiii 10.0 % 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu 	82 NgA 10.0 % 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu 	I 	C1 I 	Ugn  26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu 	C2 Ugh 10.0 % 
lcn % 
122 
1501 
119 
15.0 
9.68 
244 
8.1 % 
163 % 
47 
38 
0 
1 
0 
3 
47 
49 
Cu 	D2 pgA 10.0 % ii 80.4 _ 7.32 9.1%[  42 1 0 43 
Cr 	• At iii{ IX 	o 	i 	l 	l -0.67 i OK 301 10.0%  28 i 	29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr 	i 	A2 ugh i 	I 	l 	o 	1 	IX 2.33 OK 150 
_ 
10.0 % 185i 	149 _5O 13.5 9.0% 52 2 054 
Cr ig/1  22.() 22.2 J.1 / 14.3%4 Z 1 bZ 
Cr 	I 	B2 I 	Ugn 10.0 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr 	' 	C1 i 	p911 i 	X 	o 	i -1.89 OK 10.0% 46! 	57.2 56.7 5.78 102% 41 4 2 47 
Cr 	I 	C2 I 	ugh III XO III -0.2810K 10.0% 105'. 	107 108 18.4 17.0 % 48 0 0 48 
Cr 	D7 	I p4 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr 22 	I p911 10.0 % 104 104 11.7 11.3% 44 0 44 
Ni 	Al ug/I 30 10.0 % ! 	30.0 30.4 3.56 11.7%47 50 
9,01 51 
 
Ni A2 99A 170 10.0 168 169 11.9 7.0 % 50 1 
Ni 	B1 Ng/1 10.0 % I 	23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/i 10.0 % 67.6 68.2 4.67 6.8% 48 3 1 52 
Ni 	Cl 	ugll 10.0 % 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni 	` 	C2 	i 	{ig4 10.0 % 103 104 1 	10.9 10.5 % 42 2 0 44 
Ni 	• 	D1 fjp911 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 p911 10.0 % 123 124 11.2 9.0% 40 1 0 41 
Pb 	_Al pgll 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb AZ VgA 180 10.0 % 181 182 17.0 9.3% 48 1 0 49 
Pb 	B1 pg/I 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 {Igll 15.0 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb 	Cl I 	pgll ! _j9__% 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Vg/l  112 112 15.1 13.5% 38 3 joi 1 
Pb 	D1 ugh I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ugll  j9% 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn 	I 	At Pg/I I 30 10.0 % I 	30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 l 	pg/I i 150 10.0 % 147 147 3.20 22% 47 9 0 56 
Zn 	: 	B1 ugfl 15.0 % i 	20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn 82 pgll 10.0 % 57.5 57.1 4.37 7.7% 50 3 0 53 
Zn 	Cl Pgå 10.0% 490 492 31.4 6.4% 46 2 0 48 
Zn 	i 	C2 pgll 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 {ig/I 15.0 % 45.5 46.8 829 17.7 % 40 1 1 42 
Zn 	D2 igll 10.0 % 232 231 9.74 42 % 37 5 0 J 42 
LIITE 7/2 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 2 
Parameter Sample 	Unit -7s 	-2$ 	-1s 	0 	15 	2s 	75 	Z-value 	Grubbs test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Mtl. Mean 	St.dev. 	CV O, 
T 
y 
l 	Z 
2 
As Al I 	Ng/l 1.5 25.0 °/ 1.51 1.501 0.531 	35.4 % 24 3 i 	7 	34 
As A2 pg11 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 	r 34 
As B1 119/1 15.0 % 3.92 4.01 0.953 23.8% 28 1 6 35 
As 62 pg/I 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 N9/ 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 NgA 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 	! 	28 
As D1 NgA 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 	27 
As D2 gA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 	27 
Cd Al NgA I 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 ' 	1 50 
Cd A2 pg/I 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 { gA 15.0 % 7.20 7.33 1.17 16.0 % 49 1 1 151 
Cd Cl pg/I 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugll 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pg 15.0 4.00 4.02 0.621 15.4 % 36 3 l 	2 i 	41 
Cd D2 NgA 10.0 % 12.0 11.8 1.441 12.2 % 40 1 0 	41 
Co Al Ng/l 20 _p__% 20.0 20.9 4.671 22.3 % 33 0 	: 	2 	35 
Co A2 ug/1 120 10.0 % 119 1191 11.61 	9.7 % 35 0 	0 	35 
Co B1 ug/l 10.0 25.3 25.3, 	4.271 	16.9 % 33 JO .2 	35 
Co B2 ugA 10.0 % 80.0 80.21 	7.17 	8.9 % 35 0 	, 	1 	36 
Co Cl pg/l ! 10.0 % 38.8 39.61 	6.42 	16.2 % 29 0 	1 	30 
Co C2 ugA 10.0 1 162 161 	14.4 	8.9 % 31 I 	0 	0 	31 
Co D1 ug4 10.0 41.8 42.1 • 	7.53• 	17.9 % 27 0 	2 	29 
Co D2 ug11 10.0 % 99.0 1001 	9.14: 	9.1 % 29 i 	0 	1 	30 
Cu Al NgA x __I _J_  0.001 OK 1515.0%15 14.8 14.7! 	2.00. 	13.6 % 48 3 
Cu A2 pg/I I 	 x 0.11 OK 90 10.0 % 91 88.9 89.01 	6.12 j 	6.9 % 53 1 0 54 
Cu B1 pg/I I 0 	x 	I 0.38 OK 10.0 % 30 29.4 28.9, 	3.60 12.5 % 51 1 1 53 
Cu B2 Ng/I I 	OX 	I 1 0.14' OK 10.0 75 74.1 74.0 	5.32 7.2 % 51 3 0 54 
Cu Cl Ng4 I 	I o 	XI 0.941 OK 10.0 28 26.0 25.6 	5.15 20.1 % 46 0 0 46 
Cu C2 Ngn 0 X 	I 0.42 OK 10.0 124 122 119' 9.68 8.1 % 47 0 0 47 
Cu Dl pg/I l 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 NgA 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 1 	43 
Cr Al pg/I I 	I 	I 	xo 	I 	I 	I -0.33 	OK 30 10.0% 29 29.9 29.6 2.33 7.9/ 50 3 1 54 
Cr A2 ugh X 0.071 	OK 150 10.0% 151 149 150 13.5 9.03' 52 2 0 1 	54 
Cr B1 pgll I 	xo 	 I -0.361 	OK 15.0 % 21 22.0 22.2 3.17 14.3 % 49 2 1 I 	52 
Cr B2 pg/l I 	X 	I 	I -0.02', 	OK 10.0 % 81 81.1 81.2 7.57 9.3 % 51 1 1 153 
Cr Cl Ng/1 I 	 ox 	I 	I 0.23 	OK 10.0% 58 57.2 56.7 5.78 10.2 % 41 4 2 147 
Cr C2 ug/l OX 0.19 1 	OK 10.0 110 107 108 18.4 17.0  0 l 	48 
Cr D1 _!L!_  15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 yg/I _____ç _%____I 104 104 11.7 11.3 % 44 - o - -o ---- 
Ni  Al pg/I II 	X 0.00 	OK 30 10.0% 30 30.0 30.41 3.56 11.7 % 
-- 
47 2 1 	50 
Ni A2 ug/l I 	II 	xo 	 I -0.18; 	OK 170 10.0 % 167 168 169 11.9 7.0 % 50 1 0 	51 
Ni Bt {ig4 I 	I 	I 	o 	x 	I 0.50 1 	OK 10.0 % 25 23.7 23.8 2.84 __±i°' 48 2 1 	51 
Ni 62 { g/I I I 	o 	x 	I I 0.56 	OK _Q_% 72 67.6 68.2 4.67 6.8 % 48 3 1 	52 
Ni Cl pg/I I 	I 	o 	IX 	I 1.20! 	OK 10.0 % 71 62.2 63.4 7.44 11.7 % 42 0 1 	43 
Ni C2 pg/I II o 	X I 0.67' 	OK 10.0% 111 103 104 10.9 10.5° 42 2 0 44 
Ni Dl f 	pg/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 f 	ug11 10.0% 123 124 11.2 9.0° 40 1 0 41 
Pb Al pg/I 15 10.0 % 15.1 15.5 1.20 7.7 °/ 44 4 2 50 
Pb A2 Ng/ 1 180 10.0 % 181 182 17.0 9.3 % 48 i 	1 0 49 
Pb Bl pgA 15.0 % 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ligA 1 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0% 112 112 15.1 13.5 % 38 3 l 	0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgll 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al { gil I 	II 	Xo 	I I -0.331 	OK 30 10.0 % 29 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ugll I 	I 	Xo 	I 	I 	I -0.271 	OK 150 10.0 % 146L 147 147 3.201 2.2 % 47 9 ! 	0 56 
Zn Bl ugA I 	I 	I 	x 	I 	I -0.101 	OK 15.0 % 20 20.0 20.3 2.30 11.3 % 47 5 i 	2 54 
Zn B2 8gll I 	I 	I 	ox 	I 	I 	I 0.16 	OK 10.0 % 58 57.5 57.1 4.37 7.7 % 50 3 I 	0 53 
Zn Cl Jg)1 I 	I 	I 	x I 	I -0.08 	OK 10.0 % 488 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I 	I x 	I 	I -0.121 	OK 10.0 % 911 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 ! 	1 1 42 
Zn DZ ugfl 10.0 232 	231 9.74 	4.2 % 37 	5 	0 42 
25 	 LIITE 7/3 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 3 
Parameter 	Sample 	Unit -55 	-25 	-15 	0 	15 	2s 	3s 	Z-value 	Grubbs i 	test 
Assigned 
value 
Target 
dev. 
Labs 
result Md. Mean 	Sl.dev. 	CV% 
IT 
d 	d = 
Z 
As Al pg/I 1.5 25.0 % 1.51 1.50 	0.531 	35.4 % 24 3 1 	7 34 
As A2 pg/l 1 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl f 	pg/i 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 UgA 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As 	D1 pgll 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg1 2.0 15.0 % 2.00 2.05 0.339 I 	16.5 % 46 3 1 50 
Cd A2 Ng4 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/l 15.0 1.10 1.111 0.149 13.4% 44 4 	3 51 
Cd BZ u4/I 15.0 % 7.20 7.331 1.17 16.0 % 49 1 T q1 
Cd C1 1 	pg4 15.0 9.21 9.28 1.26 13.6% 41 10 42 
Cd C2 ug! 10.0 % 39.8 39.8 3.93 9.9% 41 1 	0 42 
Cd D1 Ng/t 15.0 % 4.00 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 pg4 j 10.0 % 12.0 11.8 1.44 12.2 % 40 	: 	1 	l 	0 41 
Co Al p911 I _ 20 10.0 20.0 20.91 4.67 	22.3 % 33 ' 	0 	i 	2 	1 	35 
Co A2 120 10.0 % 119 1191 11.6 	9.7 % 35 	0 	0 	35 
Co Bl pgA 10.0 % 25.3 25.31 4.27 	16.9 % 33 	0 	I 	2 	35 
Co B2 pg4 10.0 % 80.0 80.2 7.17 	8.9 % 35 	0 	1 	36 
Co Cl ugh l 10.0 % 38.81 	39.6 6.421 	16.2 % 290 	1 	30 
Co C2 vg11 10.0 162 	161 	14.4 	8.9% 31 	. 	0 	0 	31 
Co D1 ugA 10.0 % 41.8 	42.1- 	7.531 	17.9% 27 : 	0 	2 	29 
Co D2 pg4 10.0 99.0 	100 	9.14! 	9.1 % 29 	0 	1 	30 
Cu Al pg/I 15 15.0 % 14.8 	14.7 2.001 	13.6 % 48 	3 	3 54 
Cu A2 pg! 90 10.0 88.9 89.0 6.12 6.9% 53 	1 	0 54 
Cu B1 vg/l 10.0 % 29.4 28.9 3.60 12.5% 51 	1 	1 53 
Cu 82 U9/l 10.0 % 74.1 74.01 5.32 7.2 % 51 	3 0 54 
Cu Cl Ng/t 10.0 J 26.01 25.6 5.15 20.1 % 46 	0 0 46 
Cu C2 pg/I 10.0 °/ 122 119 9.68 8.1 % 47 	0 0 47 
Cu D1 ug/l 15.0  15.0 2.44 16.3 % 38 1 3 42 
Cu D2 igf 10.0 % 80.3 80.4 7.32 9.1 % 42 1 	1 0 43 
Cr Al pg/I i 	i 	ox i 0.20' OK 30 10.0 % 30.6 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I I Xo -0.27 OK 150 10.0 % 146 149 150 13.5 9.0 % 52 1 	2 0 54 
Cr Bl pg/I II 	xo 	i I -0.15 OK 15.0 % 21.7 22.0 22.2 3.17 14.3 % 49 	2 1 52 
Cr B2 u9A I 	I 	X 	I -0.01 1 	OK 10.0 % 81.1 81.1 81.2 7.57 9.3 % 51 	1 	1 1 l 	53 
Cr Cl ug/I I 	I 	I 	o 	x 	I I 	I 0.49 OK 10.0 % 59.5 	57.2 56.7 5.78 10.2 % 41 	, 	4 2 47 
Cr C2 Ng/t I 	I 	I 	ox 0.19 OK 10.0 110 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 	43 
Cr D2 pg/i i 10.0 % 104 104 11.7 11.3 % 44 0 0 	44 
Ni Al ug/I I 	XI 	0 _I 1.23 	OK 30 10.0 % 26.3 30.0 30.4 iL 11.7% 47 2 1 50 
Ni A2 { g/1 I 	I 	I 	X 	o 	I 	I 	I -0.41 	OK 170 10.0 % 163 168 169 11.9 7.0% 50 1 0 51 
Ni Bl PgA I 	IX 	I 	o I -1.85 OK 10.0 19.4 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg/I I 	i 	XI 	o -1.19 OK 10.0 % 60.1 67.6 68.2 4.67 6.8% 48 3 1 52 
Ni Cl pg/i I 	IX 	I 	o -1.69 OK 10.0 % 52.7 62.2 63.4 7.44 11.7 % 42 0  1 43 
Ni C2 pgl1 I 	Ix 	I 	0 	1 	1 -1.631 OK 10.0 % 87.1 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/l 10.0 % 35.2 36.5 3.631 9.9% 37 2 1 40 
Ni D2 pg/I ' 10.0 % 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Vg/ 15 10.0 % 15.1 15.5 1.20 7.7 % 44 i 	4 2 50 
Pb A2 pg/I 1 	i 180 10.0 % 181 182 17.0 9.3% 48 1 0 49 
Pb B1 pg/ 15.0° 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb 82 Ng) 15.0 % J 	24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgf 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0° 11 112 15.1 13.5% 38 1 	3 0 	41 
Pb Dl pg/i 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 	40 
Pb D2 pg/l 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al Ng/I I 	I 	I 	x 	I 	I 	I -0.03, 	OK 30 10.0 % 29.9 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I 	I 	Xo 	I 	I 	I j 	-0.331 	OK 150 10.0 % 145 147 147 3.20 2.2 % 47 9 0 56 
Zr B1 Ng/I I 	I 	I 	OX 	I 	I 0.331 	OK 15.0 % 21.3 20.0 20.3 2.30 11.3 % 47 5 2 j 54 
Zn B2 UgA  I 	0 	X 	I 	I I 	0.561 	OK 10.0 % 60.3 57.51 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 ug/I I 	I 	x I 	I 0.06, 	OK 10.0 % 495j 4901 492 31.4 6.4% 46 2 0J46 
Zn C2 pg/I I 	I 	I 	x 	I 	II 0.07 	OK 10.0  926 922 60.3 6.5 % 46 2 0 48 
Zr D1 pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 	• 	42 
Zr D2 ug/I 10.0 % 2321 231 9.74 4.2 % 37 5 0 	42 
LIITE 7/4 	 26 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 4 
Parameter S ample Unit 
Grubbs 
-3s 	-2s 	-1s 	0 	1s 	2s 	3s 	Z-value lest 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. Mean Sl.tlev. 	CV% '" 
v  
å 
d 
N 2  I 	'"- m 
As Al NgA 1.5 25.0% 1.51 1.501 0.5311 35.4 % 24 3 7 34 
As A2 ug/I 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ng/I 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 ugA 15.0 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 ugA 15.0  10.6 1.51 14.2 % 26 0 2 28 
As C2 ug/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl 	j pg/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 vgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Vgll 2.0 15.0 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 	50 
Cd B1 Ug/I 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd 82 Ng/I 15.0 % 7.20 7.33J 1.17 16.0 % 49 1 1 51 
Cd C1 Ng/1 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/I 10.0 % 39.8 39.8 3.93 9.9 % 41 1 	!0 442 
Cd D1 p911 _c__% 4.00 4.02 0.621 15.4 % 36 3 	' 	2 41 
Cd D2 ug/I 10.0 % 12.0 11.8 1.44 12.2 % 40 1 	0 41 
Co Al pg/I 20 10.0 % 20.0 20.9j 4.67 22.3 % 33 ! 	0 	2 	; 	35 
Co A2 Ng4 i 120 10.0% 119 119! 11.6J 97% 35 	0 	0 	i 35 
Co Bl pg/I 10.0 % 25.3 25.31 	4.27 16.9 % 33 	0 	2 	35 
Co B2 ug/I 10.0 % 80.0 80.2. 	7.17 	8.9 % 35 	0 	! 	1 	36 
Co Cl ugA 10.0 % I 	38.8 39.6; 	6.42 	16.2 % 29 	0 	1 	30 
Co C2 ugA 10.0 % 162 161 	14.4 	8.9 % 31 	0 	0 	31 
Co Dl UgA 10.0 41.8 42.1I7.5317.9% 27 	0 	2 	29 
Co D2 NgA 10.0 % 99.0 100 9.14 i 	9.1 % 29 	0 	1 	30 
Cu Al NgA 15 15.0 % < 14.8 14.7 2.001 13.6 % 48 3 	3 54 
Cu A2 pgll x 	o -1.11 	OK 90 10.0 % 80 88.9 89.0 1 	6.121 6.9 % 53 1 	0 54 
Cu B1 ugA 10.0 % 29.4 28.9 3.601 12.5 % 51 1 1 53 
Cu B2 ug/I 10.0 % 74.1 74.0 5.32 7.2 % 51 3 l 	0 54 
Cu C1 Ng/I XI 	1 	o -6.09 OK 10.0 % 10 26.0 25.6 5.15 20.1 % 46 0 1 	0 46 
Cu C2 ligA IIIx 0 -0.76 OK  110 122 119 9.68 8.1 % 47 0 ! 	0 47 
Cu D1 ugA 15.0 15.0 15.0 2.441 16.3% 38 1 	l 	3 42 
Cu D2 ugA 10.0 % 80.3 80.4 7.32 9.1 % 42 1 	0 43 
Cr Al u9A 30 10.0  2.331 7.9% 50 _3i 1 54 
Cr A2 pgA 150 10.0% 149 150 13.59.0 % 52 2 0 54 
Cr 81 Ng /I 15.0 % 22.0 22.2 3.17 	14.3 % 49 2J 1 52 
Cr B2 lig/I 10.0  75719.3% 51 1 1 53 
Cr C1 ug/I 10.0 57.2 56.7 5.781 10.2% 41 4 2 47 
Cr C2 ug/ 10.0% 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 Ng! 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 NgA 10.0% 104 104 1l.7 113% 44 0 i 	0 44 
Ni Al NgA 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/1 170 10.0 % 168 169 11.9 _7.0%  50 1 0 51 
Ni Bl Ug/I 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 ug/I 10.0 % 67.6 68.2 i 	4.67 6.8 % 48 3 1 52 
Ni Cl ugh 1 10.0 % 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 ug/l 10.0% 103 104 10.9 
_ 
10.5 % 42 2 0 44 
Ni D1 ug/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 lig/I 10.0% 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/1 15 10.0 % < 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 ug/I i 	I 	X 	o -1.11 OK 180 10.0% 160 181 1821 17.0 
_ 
_ 
9.3% 48 1 0 49 
Pb Bl ug/I 15.0 % 6.39 6.04 1.50 
_ 
24.8 % 44 3 3 50 
Pb B2 pg/1 15.0 % 24.9 24.3 4.16 17.1% 46 3 1 50 
Pb Cl pg/I I 	1 	o 	X 1.90 OI< 15.0 % 70 57.3 54.5 13.9 25.5% 40 0 1 	1 41 
Pb C2 ug/I 1 o I 	IX 3.39 OK 10.0 % 150 112 112 15.1 13.5% 38 3 	0 41 
Pb Dl ug/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 	1 40 
Pb D2 ug/i 15.0 % 78.0 75.4 16.4 21.8 % 39 0 	1 40 
Zn Al ug/l I x 	0 	1 	 -1.67 	OK 30 10.0 % 25 30.0 30.8 4.67 15.2 % 51 4 	i 	1 56 
Zn A2 ug/I IIIII 	0.001 OK 150 10.0 % 150 147 147 3.20 2.2% 47 9 	0 56 
Zn Bl ugA 15.0 % 20.0 20.3 2.30 11.3% 47 1 5 	2 	54 
Zn B2 ugA 10.0 % 57.5 57.1 4.37 1 	7.7 % 50 3 	0 	53 
Zn Cl Ug/I I 	1_ 	IX 	o -0.65 OK 10.0 % 460 490 492 31.4 6.4 % 46 2 	0 	48 
Zn C2 ugll 1 1x 	o -0.78 OK 10.0 % 850 926 922 60.3 6.5 % 46 2 	0 	48 
Zn D1 ugll 15.0 % 45.5 46.8 8.29 17.7 % 40 1 	1 	42 
Zn D2 ugA 10.0 % i 	232 231 9.74 4.2% 37 _50 	42 
27 
	
LIITE 7/5 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 5 
Parameter Sample nit U
I 
Grubbs 
-3s 	-2s 	-Is 	0 	is 	2s 	3s 	Z-value test 
Assigned 
value 
Target 
dev. 
Lab's 
Md. result Mean Sides. CV% 
T 
d 	å 
 I  
ö 
Z 
= 
As Al pg/I ! 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 	: 7 	34 
As A2 ug/I i 25 10.0 % 25.0 25.0 2.16 8.6 % 33 	1 0 34 
As B1 ugA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/i 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pgA 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ugA 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ug/I 15.0 % 5.53 5.44 1.10 20.2 % 25 • 1 1 27 
As D2 ug/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ug/I _ 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ug/I 25 10.0 % 24.7 25.4 i. 	2.82 11.1 % 46 4 0 j 50 
Cd Bl ugfl  _j_ _ o/ 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgA _i_ _ o/ 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl ug/I 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 	I 42 
Cd C2 ugA 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 	i 	42 
Cd Dl ug/l 15.0 % 4.00 4.02 0.621 15.4 % 36 3 2 	i 	41 
Cd D2 ugll 10.0 % 12.0 11.8 1.44 12.2% 40 1 0 	i 	41 
Co Al UgA 20 10.0 % 20.0 20.9! 4.67. 22.3 % 33 0 	2 	35 
Co A2 ! 120 10.0 % 119 	119. 	11.6 	9.7 % • 35 	0 0 	. 	35 
Co Bl pgA 10.0 % 25.3 	25.3 	4.27 	16.9 % 33 ; 	0 J 	2 	35 
Co B2 ugA  _:!92o 80.0 	80.2 	7.17 	8.9 % 35 	0 	1 	36 
Co C1 vg4  _ Q o__ 38.8 	39.61 	6.42 	16.2 % 29 	0 	1 	30 
Co C2 pg/I I 10.0 % 162 	161 1 	14.4 	8.9 % 31 	0 	0 	31 
Co D1 pigA 10.0 % 41.8 	42.1 7.53j 	17.9 % 27 . 	0 	2 	29 
Co D2 pg/I 10.0° 99.0 100 9.14 	9.1 % 29 I 	0 	1 	30 
Cu Al IXIIo II -2.221 OK 15 150° 101 14.8 14.7 2.00 13.6% 48 	3 	3 	54 
Cu A2 ggA Ix 	I 	o 	I 	 1 -1.671 OK 90 10.0 % 75 88.9 89.0 6.12 6.9 % 53 	1 	0 	54 
Cu B1 yg/I 10.0 % 29.4 26.9 3.60 12.5 % 51 	1 1 	i 	53 
Cu B2 ugA 10.0 % 74.1 74.0 5.32 7.2 % 51 	3 0 	I 	54 
Cu Cl pg/I IXI°II 	I -2.58 OK 10.0 % 19 26.0 25.6 5.15 20.1 % 46 0 0 	46 
Cu C2 pg/l x I 	o 	1 	 I -1.26 OK 10.0 % 104 122 119 9.68 8.1 % 47 0 0 	47 
Cu D1 {tgA 15.0 % 15.0 15.0 2.44 16.3 % 38 I 	1 3 	42 
Cu D2 ugll 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 	43 
Cr Al pg/I 30 10.0 % 29.9 29.6 2.33 7.9 % 50 3 1 	54 
Cr A2 pg/I 150 10.0 % 149 150 13.5 9.0% 52 2 0 	! 	54 
Cr B1 UgA I 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 	1 52 
Cr B2 p9/I 10.0 % 81.1 81,2 7.57 9.3 % 51 1 1 53 
Cr C1 NgA 10.0 % 57.2 56.7 5.78 10.2 % 41 4 ' 	2 47 
Cr C2 pg/I 10.0° 107 108 18.4 17.0% 48 0 0 48 
Cr D1 ug/l i 15.0 % 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 pg/I I l0.0/ 104 104 11.7 11.3% 44 0 0 44 
Ni Al Ng/I 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ugll 170 10.0° 168 169 11.9 7.0% 50 1 0 51 
Ni Bl pgA 10.0 % 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni 62 {rg/I 10.0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgA 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pgA 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni 02 pgll 10.0% 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pgA 15 10.0% 15.1 15.5 1.20 7.7% 4 2 50 
Pb A2 ugh l 180 10.0% 181 182 17.0 9.3 % ~48 1 0 49 
Pb Bl pg/I 15.0 % 6.39 6.04 1 50 24.8 % 3 3 50 
Pb B2 pg/ 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 	1 50 
Pb Cl pgA ! 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 lig4 I _ 9_°_% 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.351 22.2 % 39 0 1 40 
Pb D2 ugll 15.0 % 78.0 75.4 l6.4 21.8 % 39 0 1 40 
Zn Al ug4 XI 	 o 	 l 	-4.00 	OK 30 10.0 18 30.0 30.8 4.671 15.2 % 51 4 1 56 
Zn A2 pgA l 	x 	I 	I 	0 	1 	 -2.531 FAILED 150 10.0% 112 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgA 15.0 % 20.0 20.3 2.301 11.3 % 47 5 2 I 	54 
Zn B2 NgA I 10.0% 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 piga I 	I 	IX 	o 	-0.81 ~ 	OK 10.0 452 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I IIIXoJI 	I 	-0.17 1 	OK 10.0 % 906 926 922 60.31 6.5 % 46 2 0 	48 
Zn D1 ug/l _ 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 1 	42 
Zn D2 ggA 10.0 232 231 9.741 4.2 % 37 5 0 42 
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RESULTS OF THE INTERLABORATORYCOMPARISON 1/1997 Lab 6 
Parameter Sample 	Und Grubbs •3s 	-2s 	-75 	0 	1s 	25 	3s 	Z-value) lest 
I 
Assigned 
value 
Target 
des. 
Lab's Md. result 	~ 
I 
Mean St.tlev. 
____ 
CV% 
;I 	z 
' 	cl 	3 N 	N ~ .. o 
~ 	I -c 
As Al 	Vg/i 1.5 25.0 % < 	1.51 1.50 0.531 35.4 % 24 3 	7 34 
As A2 VgA I 	I 	I 	x 	o 	I 	II -0.40 OK 25 10.0 % 24 25.0 25.0 2.16 8.6 % 33 fi 0 34 
As B1 Vg/I 15.0 % < 3.92 4.01 0.953 23.8 % 28l 6 35 
As B2 VgA I 	I 	I 	Xo 	I -0.13 OK • 15.0 % 10 10.2 10.2 1.47 14.4 % 3410 1 35 
As Cl Vg/I o x 0.88 OK 15.0 % 12 10.8 10.6 1.51 14.2 % 261 2 28 
As C2 Vg/ I 	I 0 	Ix 1.35 OK 15.0% 35 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl Vgf I X o -0.54 OK 15.0 % 5 5.53 5.44 1.10 20.2 % 25 1 1 27 
As 02 ug8 ( 	I 	I ° 	XI 	I 	I 	0.74 OK 15.0 % 17 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al p11 0 	x I 0.67 OK 2.0 15.0 % 2.2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 Vg/ I o I 	x I 	I 1.80 OK 25 10.0 % 29.5 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl ugh I I 	1 0 	Xl 1.74 OK 15.0 % 1.4 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 Vg/ I 	I Xo -0.30 OK 15.0 % 7 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 Vg4 ( 	 X -0.06 OK 15.0 % 9.2 9.21 9.28 1.26 13.6° 41 1 0 42 
Cd C2 V9il o X 2.06 OK 10.0 % 48 39.8 39.8 3.931 9.9 % 41 1 0 	: 	42 
Cd Dl VgA I 	 OX 0.13 OK 15.0 % 4.1 4.00 4.02 0.6211 15.4 % 36 3 41 
Cd 02 Vg/I I 	I 	I 	o 	x 	I 	1 	I 0.51 OK 10.0 % 12.4 12.0 11.8 1.44: 	12.2 % 40 1 0 	, 	41 
Co Al Vg/I 20 10.0 % 20.0 20.9 4.67, 	22.3 % 33 0 	2 	35 
Co A2 pg/I 120 10.0% 119 119 11.6 	9.7° 35 0 35 
Co Bl VgA 10.0 % 25.3 25.3 4.27. 	16.9 % 33 0 	2 	35 
Co B2 Vg11 10.0 % 80.0 80.2 7.17 	8.9 % 35 0 	1 	36 
Co C1 gli 10.0 % 38.8 39.6 	6.42 	16.2 % 29 0 	1 	30 
Co C2 V911 10.0 % 162 161 	14.4 	8.9 % 31 0 	'~ 	0 	31 
Co D1 Vg/I 10.0 41.8 42.1 7.53 	17.9 % 27 	0 	2 	29 
Co D2 VgA 10.0 % 99.0 100 9.14 	9.1 % 29 	0 	, 	1 	30 
Cu Al ugh II 	x 	I 0.00 OK 15 15.0 % 15 14.8 14.7 2.00 	13.6 % 48 	3 	3 	. 54 
Cu A2 Vg/I I 	 o 	x 0.44' OK 90 10.0 % 94 88.9 89.0 6.12: 	6.9 % 53 1 	0 	154 
Cu B1 VgA I I X 	o -0.66 OK 10.0 % 27 29.4 28.91 	3.60 12.5 % 51 1 	1 	53 
Cu B2 VgA I 	 OX 0.27 OK 10.0 76 	74.1 • 74.0, 	5.32 7.2 % 51 3 	0 	54 
Cu Cl Vg1 I 	x 	I 	o -1.41 OK 10.0 % 22 26.0 25.6; 	5.15 20.1 % 46 0 0 	46 
Cu C2 Vg/ x I 	o 	I -1.26 OK 10.0 % 104 122 119 9.68 8.1 % 47 0 0 	47 
Cu Dl Vg/1 I 	I 	x 	o II -0.44 OK 15.0 % 14 15.0 15.0 2.44 16.3 % 38 1 3 	42 
Cu 02 Vg/l x 	I -2.04 OK 10.0 % 64 80.3 80.4 7.32 9.1 % 42 1 0 	43 
Cr Al Vg/I I 	 xo -0.30 OK 30 10.0 % 29.1 29.9 29.6 2.33 7.9 % 50 3 1 	! 	54 
Cr A2 Vg/I I 	x -1.27 OK 150 10.0 % 131 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 Vg/1 I x 	o I -0.60 OK 15.0 % 20.2 22.0 22.2 3.17 14.3 °/ 49 2 1 52 
Cr B2 VgA I 	 OX 	I 	I 	1 0.22 OK 10.0 % 83 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 Vg11 I 	I 	x 	o 	I 	I -0.48 OK 10.0 % 54 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 Vg/ o x 1.02 OK 10.0% 119 107 108 18.4 17.0% 48 0 0 48 
Cr D1 V9/I o XI 0.70 OK 15.0 % 25.2 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Vgll I 	X 	o 	I 	I -0.91, OK 10% 94.5 104 104 11.7 11.3% 44 0 0 44 
Ni Al Vg/I I 	I 	I 	x 	( 	I 0.00 OK 30 10.0 % 30 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 Vg/I I 	X -0.06 OK 170 10.0 % 169 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl Vg/I I 	I 	I 	o 	IX 	I 2.18 OK 10.0% 29 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 Vg/I I 	0 	X 	I 1.44 OK 10.0 % 78 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 VgA I 	I 	o 	xl 0.73 OK 10.0 % 68 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 V9A 0 	X 0.96 OK 10.0 % 114 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 VgA I 	o 	I 	X 	I 1.78 OK 10.0 % 43 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni 02 Vg/I I 	I 	I 	o 	I 	X 	I 1.53 OK 10.0 % 143 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Vg/I I I 	I 	X 	1 	1 	I 0.00 OK 15 10.0 % 15 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Vg/I I I 	X o -0.39 OK 180 10.0 % 173 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 V9A - 	x 1.06 OK 15.0 % 7 6.39 6.04 1.501 24.8 % 44 3 3 50 
Pb B2 Vg/1 I 	x 	I 	I -0.08 OK 15.0 % 24 24.9 24.3 4.161 17.1 % 46 3 1 50 
Pb Cl Vg/I I I 	OX 	I 0.18 OK 15.0 % 56 57.3 54.5 13.9 	25.5 % 40 0 1 	41 
Pb C2 Vgli I I 	x o -0.54 OK  c__% 106 112 112 15.1 	13.5% 38 3 0 	41 
Pb D1 Vg/i ox l 	0.25 OK 15.0 % 25 24.8 24.1 5.35 22.2 % 39 0 1 	1 	40 
Pb D2 Vg11 OX 	I 0.23. OK 15.0 % 78 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al Vg/I 30 	10.0 30.0 30.8 4.67 15.2 % 51 4 ' 	1 56 
Zn A2 VgA 150 10.0 % 147 147 3.20 2.2 % 47 9 0 56 
Zn B1 jVg/I 15.0 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 Vg11 10.0 % 57.5 57.1 4.37 7.7% 50 3 0 53 
Zn 
Zn 
Cl 
C2 
VgA 
Vg/I 
+ 10.0 % 490 492 31.41 6.4 % 46 2 0 148 
10.0 % 926 922 60.31, 6.5 % 46 2 0 48 
Zn Dl 	pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 J 	1 1 42 
Zn D2 	pg4 10.0 % 232 231 9.74 4.2 % 37j5 0 42 
29 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 7 
Parameter Sample Unit 
Grubbs 
-3s 	-2s 	-1s 	0 	1s 	2$ 	3s 	Z-lu vae 
test 
Assigned 
value 
Target 
dev. 
Lab's 
, 
result 	
Md, 	Mean 	Sidey. 	CV%  
T 
m 
N C) 
~ 
z 
3 	3 
- m 
P 
As Al pgA I 	I 	o 	I 	X I 	I 1.87 OK 1.5 25.0 % 2.2 1.51 1.50 0.531 35.4 % 24 3 I 	7 34 
As A2 L 	pgA I 	Ix 	o 	I -0.80 OK 25 10.0% 23 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ng/I o x I 0.81 OK 15.0 % 4.5 3,92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg11 I 	o 	I x 	1 	I 1.18 OK 15.0 % 12 10.2 10.2 1.47 14.4 % 34 0 Li 35 
As Ci 11 I 	I 	I 	o 	x 	I 	1 0.88 OK 15.0% 12 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 -:;i-  I 	I 	X 	o -0.48 OK 15.0 % 27 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgA 15.0 % 5,53 5.44 1.10 22° 25 1 1 27 
As D2 pgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd At NgA I 	I 	I 	o 	X1 	I 0.67 OK 2,0 15.0 % 2.2 2,00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pgll I 	I 	o 	I 	I 	X 2.80 OK 25 10.0 % 32 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I I 	 0 X 0.54 OK 15.0 % 1.2 1,10 1.11 0.149 13.4 % 44 4 3 Si 
Cd B2 pg/I o x 	I 0.61 OK 15.0 % 8 7,20 7.33 1.17 16.0 % 49 1 1 Si 
Cd C1 Ugh I 	o Ix 2.24 OK 15.0 % 12.4 9.21 9.28 1.26 13.6° 41 1 0 42 
Cd C2 P9A I 	I 	I 	o 	j 	x 	j 	C 1.56 OK 10.0 % 46 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pgA 15.0 4,00 4.02 0.621 15.4 % 36 32 141 
Cd D2 pgA 10.0 12.0 11.8 1.44 12.2 % 40 1 0 	F41 
Co Al pg/I 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 2 	35 
Co A2 pg/1 120 10.0 % I 	119 119 11.6 9.7 % 35 	: 	0 	1 0 	35 
Co Bl pg/I 10.0 % 25.3 25.3 4.27 16.9 % 33 i 	0 i2 	; 	35 
Co B2 pg/I 10.0 % 80.0 80.2 7.17, 8.9 % 35 	! 	0 	; 	1 	i 	36 
Co Cl pg/I 10.0 % 38.8 39.6 6.42 16.2 % 29 	0 	; 	1 	30 
Co C2 pgll 10.0 % 162 161 14.4 8.9 % 31 	; 	0 	0 	31 
Co D1 pg/I _ 10.0 % r41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 pgA 10.0 99.0 100 9.14 9.1 % 29 1 	0 	1 	30 
Cu At pgA I 	I 	I 	o 	x 	I 	I 0.89 OK 15 15.0 % 17 14.8 l4.j 2.00 13.6 % 48 3 	: 	3 	54 
Cu A2 ug/1 I 	I 	I 	xo 	I 	I 	I -0.33 OK 90 10.0 % 87 88.9 89.0 6.12 6.9 % 53 1 I 	0 54 
Cu Bl UgM I 	I 	I 	o 	X 	I 	I 0.73 OK 10.0% 31 29.4 28.9 3.60 12.5% 51 1 1J 53 
Cu rB2 ug/I i 	I 	I 	0 	X 	I 0.41 OK 10.0 77 I 	74.1 74.01 5.32 1 7.2 % Si 3 0 54 
Cu C1 ugA I 	I 	I 	0 	IX 	I 	I 1.33 OK 10.0 % 2_____ !I 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 -:i-  I 	I 	I 	o 	x 	I 	I 	I 0.42 OK 10.0 % 124 122 119 9.68 8.1 % 47 0 0 47 
Cu Dt pg/I _ 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ugll _ 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/l 1 _ 30 10.0 % 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 p911 150 10.0% 149 isol 13.5 9•Ø0 52 2J 54 
Cr B1 -i 	;i-  15.0 % 22.0 22.2 3.17 14.3 % 49 2J1 52 
Cr 82 NgA 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl ug/I 10.0 % 57.2 56.7 5.78 10.2 °/ 41 4T 47 
Cr C2 ugll 10.0% 107 108 18.4 17.00 46 0 0 48 
Cr Dl pgfl 15.0 % 22.4 22.8 3.35 14.7 % 38 3 L2 43 
Cr D2 pg4 10.0% 104 104 11.7 11.3° 44 I 	0 0 44 
Ni Al pg/I o Ix 	I 	I 1.33 OK 30 10.0 % 34 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA X 	I 	I 	I -0.12 OK 170 10.0% 168 168 169 11.9 7.0 % 50 1 0 51 
NI B1 ugll I 	o 	x 	I 0.92 OK 10.0% 26 23.7 23.8 2.84 11.9° 48 2 1 51 
Ni B2 p911 0 X 0.41 OK 10.0 % 71 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgll I 	I 	X 0.09 OK 10.0 % 64 62.2 63.4 7.44 11.7° 42 0 1143 
Ni C2 pgil I 	I 	o 	IX 	I • 1.35 OK 10.0% 118 103 104 10.9 10.5k' 42 2 0 44 
Ni Dl pg/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni 02 pg/l 10.0% 123 124 11.2 9.0% 40 1 0 41 
Pb Al ugh I 	o 	XI 	I 0.67 OK 15 10.0% 16 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 pg/I I 	0 	IX 	I 1.22 OK 180 10.0% 202 181 182 1 	17.01 9.3% 48 1 0 49 
Pb Bt UgA I 	I 	ox 	I 0-18 OK 15.0 % 6.2 6.39 6.04 1.501 24.8 % 44 3 3 50 
Pb B2 pgA OX 	I 0.19 OK 15.0% 25 24.9 24.31 4.161 17.1 % 46 3 1 50 
Pb Ct pgA I 	o 	x 	I 	I 	 0.43 OK 15.0 % 58 57.31 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 p911 I 	I 	I 	X 	I 0.00 OK 10.0 % 112 112 112 15.1 13.5% 38 3 1 	0 41 
Pb Dl pg/1 15.0 % 24.81 	24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I 78.0 	75.4 16.41 21.8 % 39  0 1 40 
Zn Al pgll xo -0.33 OK 30 p _% 29 30.01 	30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ug/I xo -0.20 OK 150 10.0 % 147 147! 	147 3.20 2.2 % 47 9 0 56 
Zn Bl pgA I 	I 	I 	x 	I -0.10 OK 15.0 % 20 20.0 1 	20.3 2.30 11.3 % 47 5 I 	2 1 	54 
Zn B2 pgA I 	I 	ox 0.16 OK 10.0 % 58 57.5 1 57.1 4.37 7.7 % 50 	3 0 53 
Zn Cl VgA X -0.081 	OK 10.0 % 488 490 i 	492 31.4 6.4 % 46 	2 0 48 
Zn C2 p I 	I 	Xo 	I 	I -0.21 	OK l0.0%903 9261 922 60.3 6.5%462 048 
Zn Di pgif _ 45.5 46.8! 8.29 17.7 % 40 	1 1 	.42 
Zn D2 ug/l 10.0 232 231: 	9.741 4.2% 37 	5 0 	42 
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ri____ RESULTS OF THE INTERLABORATORY COMPARISON 111997 	 Lab____[ 
Parameter i Sample Unit 
Grubbs 
-3s 	-2s 	-1s 	0 	1s 	2s 	75 	Z-value test 
Assigned tl 
value 
Tdev. 
dev. 
Lab's Md. 	Mean 	St.dev. 
result 
CV% 
d 	m 	3 	c 
	
- 2 	a 	m 
6 	~ Q 
N 	Q 
As Al pg/I 1.5 25.0 % < 	1.51 1.50 0.531 35.4 % 24 3 	1 7 34 
As A2 pgll X 1.80 OK 25 10.0 % 20.5 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pg/I 15.0 % < 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I I 	XI 	1 	0 	1 	1 -2.351 OK 15.0 % 6.6 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl pg/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg/l 1 	 x- -0.331 	OK 2.0 15.0 % 1.9 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 Ug/l 0 	 Ix 3.321 	OK 25 10.0 % 33.3 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pgA I x 	o -0.84' 	OK 15.0 % 0.97 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 Ug/I 1 	o 	x 	1 0.52; 	OK 15,0  7.20 7.33 1.17 16.0% 49 1 1 51 
Cd Ct pg/I 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 	j 42 
Cd C2 ugA 10,0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pg/I 15,0 % 4.00 4.0 0.621 15.4 % 36 3 2 41 
Cd D2 ugh I 10,0 % 12.0 11. 1.44 12.2 % 40 11  
Co Al pg/I X 0.001 	OK 20 10,0 % 20 20.0 20.9 4.67 22.3 % 33 0 2 	35 
Co A2 Vgf Xo -0.33; 	OK 120 10.0% 116 119 119 11.6 9.7% 35 0 0 	35 
Co B1 vg/I x 0.91 OK 10,0 % 23 25.3 25.3 4.27 16.9 % 33 0 	2 	35 
Co B2 pg/I 1 	oX 	1 0.351 OK 10,0 % 83 80.0 80.2 7.17 8.9 % 35 0 	1 	36 
Co --:f-  pg/I 10,0 % 38.8 39.6 6.42 16.2 % 29 ' 	0 	1 	30 
Co C2 p9 10.0 % 162J 161 14.4 8.9 % 31 	i 	0 	0 	31 
Co D1 ugA 10.0 % 41.81 42.1 1 7.53 17.9 % 27 	0 	2 	29 
Co D2 Ng/l 10,0 % 99.01 100 9.14 9.1 % 29 	0 	1 	30 
Cu Al Ug/1 X1 	o 	I -2.13 OK 15 15.0 % 10.21 14.81 14.7 3.6 % 46 	3 	. 	3 j 54 
Cu A2 pg/I 1 	K 	o 	I -1.42 OK 90 10.0 % 77.2 88.9 89.0 
~OO 
6.9 % 53 	1 	0 54 
Cu 	B1 p9/I Xo 0.28 OK 28.11 29.4 28.91 2.5 % 51 	1 	1 53 
Cu B2 pg/I I 	I 	XO 	I -0.36 OK 10.0 % 71.3 74.1 74.0 5.32 7.2 % 51 3 	0 54 
Cu C1 pg/I 10.0 % 26.0 25.6 5.15 20.1 % 46 0 	0 L46 
Cu C2 jig/1 10.0% 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgA 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 L 42 
Cu D2 {ig/I 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA I 	x 	o 	I -0.70 OK 30 10.0 % 27.9 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I I 	o 	X 	1 1.20 OK 150 10.0% 168 14j 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/I 1 	X o -0.421 OK 15.0 % 20.8 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I 1 	1 	o 	IX 1.34; OK 10.0 % 92.1 81.j 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/i 10.0 % 57._j 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I 10.0 % 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pg/I 15.0 % 22.4 22.8 3.35 14.7 °/ 38 3 2 43 
Cr D2 {ig/l 10.0% 104 104 11.7 11.3 % 44 0 0 44 
Ni Al {ig/I 1 	I 	x 	o 	1 -0.401 	OK 30 10% 28.8 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 NgA l 	I 	I 	0 	X 	I 1.12; 	OK 170 10.0% 189 166 169 11.9 7.O 'V 50 1 0 51 
Ni B1 Ng/1 X o 	I -0.59; 	OK 10.0 % 22.4 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	x 	I -0.061 	OK 10.0 % 67.8 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
NI C2 pg/I 10,0 % 103 104 10.9 10.5° 42 2 0 44 
Ni D1 pg/l 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 	1 40 
Ni D2 pg/I 10.0% 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I 1 	1 	XO -0.27 OK 15 10.0 % 14.6 15.1 15.5 1.20 7.7 % 44 4 L 2 50 
Pb A2 pg/I 1 	0 	X 	1 0.891 OK 180 10.0 % 196 181 182 17.0 9.3 % 48 1 LQ 49 
Pb B1 pg/I 1 	1 	X 	0 1 -0.60 OK 15.0 % 5.5 6.39 6.04 1.50 24.8 % 44 3 I 	3 50 
Pb B2 pgll I 	o X 0.60; OK 15.0 % 26.5 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ugn I 15.0 % 57.3 54.5j 13.9 25.5 % 40 0 1 41 
Pb C2 Ng/t 10.0% 112 112 15.1 13.5% 38 3 0 41 
Pb D1 pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 j0 1 40 
Pb D2 pg/I 
-0.67 	OK 
15.0 % 78.0 75.4 16.4 21.8 % 39j 1 40 
Zn Al pg/I 1I 	Ix 	o 	1 	1I 30 10.0 % 28 30.0 30.8 4.67 15.2 % 51 J 	4 1 56 
Zn A2 {igll 1I 	1 	Xo 	1 1 -0.27 OK 150 10.0 % 146 147 147 3.20 2.2 % 47 9 	0 56 
Zn B1 {ig11 I 	x 	o I -1 ;OB OK 15.0 % 17 20.0 20.3 2.30 11.3 % 47 5 	2 54 
Zn B2 pg/I I 	I 	Xo 	 I -0.19 OK 10.0 % 56 57.51 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 Ng/t 10.0 4901 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I ±P9 _°L' 926 922 60.3 	6.5% 46 2 0 48 
Zn D1 vg/1 45.5 46.8 8.291 	17.7 % 40 1  i 42 
Zn D2 pgA 10.0 % 2321 231 9.741 	4.2 % 37 5 0 42 
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LIITE 7/9 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 9 
Parameter Sample 	Unit 
Grubbs 
-3s 	-2s 	-15 	0 	Is 	2s 	3s 	Z-varuel 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
h1d. Mean dev.  
	
. 	St CV% 
e 
„ 
m 
c> 
c 
3 
= 
Z 
3 
Q 
As Al pgA 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 	! 	7 34 
As A2 UgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pgA 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl Ng/ 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ugll 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA 15.0% 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ngll I 	IX 	I 	0 	( I -l.67r OK 2.0 15.0 % 1.5 2.00 2.05 0.339 16.5° 46 3 1 50 
Cd A2 pg/I I 	I 	( 	Xo 	i 	I 	I -0.201 	OK 25 10.0% 24.5 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I 15.0 % < 1.10 1.11 0.149 13.4 % 44 4 I 	3 51 
Cd B2 ug/I x 	- -2.121 	OK 15.0 % 5 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ugå Ix o I 	I -1.64 	OK 15.0 % 7 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 Ngn I 	X 	o 	I 1 -0.40 	OK 10.0 % 38.2 39.8 39.8 3.93 9.9° 41 1 0 	42 
Cd Dl Vg/ X I o -5.01 	FAILED 15.0 % 1 4.00 4.02 0.621 15.4 % 36 3 2 	, 	41 
Cd D2 P9A XI o -1.36 	OK 10.0 10.2 12.0 11.8 1.44 122 °  40 	1 0 j41 
Co Al Ugh Ix 	o 	1 	1 	1 i 	-0.75 	OK 20 10.0 % 18.5 20.0 20.9 4.67 22.3 % 33 	0 2 	I 	35 
Co A2 Vg4  0.67; 	OK 120 10.0 % 128 119 119 11.6  
Co B1 Ng4 I ( 	0  I 	X 	I 	I 	1.46 	OK 10.0 % 29 25.3 25.3 4.27 16.9 % 33 	i 	0 	' 	2 	:' 	35 
Co B2 pg/l o I X 	 1.22 	OK 10.0 % 90 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 pg/I X 1 	0 1 	I -1.411 	OK 10.0 % 34 38.8 39.6 6.42 	16.2 % 29 	0 	1 	30 
Co C2 pull ( 0 X I 	I 	I 	0.501 	OK 10.0 % 169 162 161 , 	14.4' 	8.9 % 31 	0 	0 	! 	31 
Co D1 N9/I ( 	( 1 	o X I I 	I 	; 	0.45 	OK 10.0 % 44 41.8 42.1 ! 	7.531 	17.9 % 27 	0 	2 	i 29 
Co D2 Ug4 OX 0.20 	OK 10.0 102 99.0 	1001 	9.14' 	9.1 % 29 30 _2_L1 
Cu Al pgA X I -0.091 	OK 15 15.0 % 14.81 14.8 	14.7 2.00', 	13.6 % 48 ; 	3 	3 	54 
Cu A2 ug/I I 	Xa I I 	: 	-0.24 	OK 90 10.0 % 87.8 88.9 89.0 6.12; 	6.9 °  53 1 	I 	0 54 
Cu B1 pgA ( X -0.03 	OK 10.0 % 28.8 29.4 28.9 3.60 12.5 % 51 1 	1 53 
Cu B2 UgA ( 	( ( 	X I I 	I 	I 	-0.07 	OK 10.0 % 73.51 74.1 74.0 5.321 7.2% 51 3 0 54 
Cu C1 ugA I 	I ox 1 	0.231 	OK 10.0 % 26.2 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ug! I 	ox I I 	I 	0.21 OK 10.0 % 121.5 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 P9A o X I ( 	0.53 OK 15.0 % 16.2 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ug/I ( ( 	ox ( ( 	( 	0.16 OK 10.0 % 81.7 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA I 	X 0  -2.00 OK 30 10.0 % 24 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg4 XI 0  -1.17 	OK 150 10.0% 132.5 149 150 13.5 90° 52 2 0 54 
Cr B1 pgA X 	0 1 I 	1 	-0.961 	OK 15.0 % 19 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 Vg/I IX 	o I 	-0.701 	OK 10.0 % 75.5 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 UgA I Xo I 	I 	•0.301 	OK 10.0 % 55 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 UgA I X 	I I 	0.051 	OK 10.0% 108.5 107 108 18.4 17.0 % 48 0 J 0 48 
Cr D1 P9A I 	Xc 	I 	I 	1 	-0.231 	OK 15.0 % 22 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Vg/ OX I 	0.19 OK 10.0% 106 104 104 11.7 11.3° 44 0 0 44 
Ni Al Vg/I I 	0 	( 	I 	X 	2.83 OK 30 10.0% 38.5 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I OX 0.351 OK 170 10.0 % 176 168 169 11.91 7.0 % 50 1 0 51 
Ni B1 ug/1 X 0 	I 	I -3.70 1 OK 10.0 % 15 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Ug/I I x 	o -0.69 OK 10.0 % 63.5 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I o IX 	1 1.20 OK 10.0 % 71 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I o X 	I 1.06 OK 10.0 % 115 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 Null I X a -0.55 OK 10.0 % 34.5 35.2 36.5 3.63 99% 37 2 1 40 
Ni D2 pull p X 0.06 OK 10.0 % 124.7 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Ng/I _ 180 1o% 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pgA 15.0 % 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I 15.0% 24.9 24.3 4.16 171% 46 3 1 50 
Pb Cl pg/I 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ug/ 10.0% 112 112 15.1 13.5% 38 3 0 41 
Pb D1 P9/I T 
-1.00iOK 
15.0 % 24.8 24.1 I 	5.35 22.2 % 39 0 1 40 
Pb D2 pgA 50% 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al V9A x 	o 30 10.0 % 27 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 W9A I 	I 	Xo 	I -0.271 
-0.43 
-0.54 
-0.47 
-0.75 
-O.54J 
-0:13 
OK 150 10.0 % 
% _15.0 
146 147 147 3.20 2.2 % 47 I 	9 0 56 
Zn B1 ug/I ( 	( 	X 	0 	j 	I 	1 OK 19 20.0 20.3 2.30 11.3% 47 5 ( 	2 	54 
Zn B2 Vg/ I 	 X 	o 	( I 	OK 
OK 
OK 
OK 
OK 
10.0 % 54 57.5 57.1 4.37 7.7 % 50 3 0 	53 
Zn C1 P9A X o 10.0 % 469 490 492 31.4 6.4% 46 2 i 	0 	48 
Zn L 	C2 Ugh I 	Ix 	o 	I 	I 10.0% 853 926 9221 60.3 6.5 % 46 2 0 	48 
Zn Dl V9 /I ( 	( 	J 	X 	a 	( 	! % _15.0 43 45.5 46.8 8.29 17.7 % 40 1 1 	42 
Zn D2 ! I 	I 	Xo 10.0 % 228 232 231 9.74 4.2 % 37 5 0 	42 
LIITE 7/10 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 10 
Parameter 	I Samp/e l 	Unit Grubbs •3s 	-2s 	-ts 	0 	Is 	2s 	3s 	Z-value 	st CM Assigned value Target dev. Lab's result Md. 	Mean 	St.dev. 	CV% 
I 
d N •- ° N c) 
a  
1-TT U 	m 
v 
As 	Al , 	ugll 1.5 25.0 % TT 1.51 1.50' 	0.531 35.4 % 24 	3 7 	34 
As A2 Ngll 25 10.0 25.0 25.0 2.16 8.6% 33 1 0 34 
As B1 pgll 15.0 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I 150% 10.2 10.21 1.47 14.4 % 34 0 1 35 
As C1 ug/l 15.0 % 10.8 10.61 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0% 29.2 29.1 !409 14.1% 28 0 0 28 
As D1 Ng/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 Ng/l I 15.0 % 15.5 15.3 2.46 _16.1% 27 0 0 27 
Cd Al Ngll ii I 0 IIx 3.17 OK 2.0 15.0 % 2.95 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg4 III 0 IIx 13.47 FAILED 25 10.0 58.68 24.7 25.41 2.82 11.1 % 46 4 0 50 
Cd 81 Ngll I 	I 	o 	I 	Ix 25.53 FAILED 15.0 % 5.36 1.10 1.11 0.149 13.4% 44 4 3 51 
Cd B2 pg/I IIIC I X 16.71 FAILED 15.0% 25.7 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd Cl pgll I!I °X I 1.82 OK 15.0% 11.81 9.21 9.281 1.26 13.6° 41 1 0 42 
Cd C2 yg/I III 0 X I 0.821 OK 10.0% 43.05 39.8 39.8 3.93 9.9° 41 1 0 	142 
Cd Dt i 	ugt, ! 	_ 4.00 4.02 0.621 15.4 % 36 3 2 , 	41 
Cd D2 pg/I 10.0 % 12.0 11.8; 	1.44 12.2 % 40 I 	1 	I 	0 141 
Co Al pg/I 20 10.0% 20.0 	20.9' 	4.671 22.3 % 33 I 	0 	2I35 
Co A2 pg/l 120 10.0 % 119 	119:11.6 _9.7° 35 	0 	. 	0 	; 	35 
Co 81 pgll _ 10.0% 25.3 	25.3r 	4.27_ _ 16.9°/ 33 - 	0 	2 	35 
Co B2 p911 10.0 % 80.0 	80.2 	7.17 	8.9 0/  35 	0 	1 	36 
Co C1 pgA 10.0 38.8 39.6 	6.42! 	16.2 % 29 	0 	; 	1 	30 
Co C2 UgA 10.0 162 161 	14.4 	8.9 % 31 	' 	0 	i 	0 	: 	31 
Co Dt ugh 10.0 % 41.8 42.1 	7.53 	17.9 % 27 	' 	0 	: 	2 	. 	29 
Co D2 Ng/ 10.0 % 99.0 	100 	9.14 	9.1 % 29 	0 	, 	1 	{ 	30 
Cu Al ug/I I 	I 	I 	ox 	I I 	0.15 	OK 15 ç__% 15.341 14.8 	14.7 	2.00 	13.6 % 48 	3 	3 	i 54 
Cu A2 pg/I I 	I 	I 	0 	X I 	I 0.80 	OK 90 10.0% 97.23 88.9 	89.0 	6.12! 	6.9 % 53 	1 	0 54 
Cu Bl pgll I 	I ox 	I 	I 0.16 	OK 10.0% 29.36 29.4 	28.9'. 	3.60 	12.5 % 51 1 	l 53 
Cu B2 	p911 I I 	OX 	I 	I 0.48 	OK 10.0% 77.58 74.1 	74.0! 	5.32 7.2% 51 3 	0 54 
Cu Cl 	pg/I II 	I 	x 	I 0.041 	OK 10.0% 25.7 26.0 25.61 	5.15 20.1 % 46 0 0 46 
Cu C2 YgA I 	I 	OX 	I 	I 	I 0.25hOK 10.0 % 122 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 Ngll  15.0 15.0 2.44 18.3° 38 1 3 42 
Cu D2 pgll 10.0 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgfl 30 10.0% 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 p911 150 10.0% 149 150 13.5 9.0° 52 2 0 54 
Cr Bl pg/I 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl Ng/i 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I 10.0% 107 108 18.4 17.0% 48 0 0 48 
Cr D1 Ng/I 15.0  22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I 10.0% 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	I 	o 	I 	IX 6.20! FAILED 30 10.0 % 48.6 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I I 0 IX 22.611 FAILED 170 10.0 % 554.4 168 169 11.9 7.0 % 50 1 0 51 
Ni 81 yg/I I 	x 	I 	o 	I 	I 	1 -2.11 	OK 10.0 % 18.79 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni 82 gg/I II 	0 IX 3.421 FAILED 10.0 % 91.54 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I I 	0 	 XI 2.84! 	OK 10.0 % 81.43 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgll I 	o I 	I X 21.49' FAILED 10.0 % 327.5 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I 10.0% 123 124 11.2 90% 40 1 0 41 
Pb Al pg/i I 	 o 	x 	I 1.78 	OK 15 10.0% 17.67 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 NgA I 	o IX 6.691 FAILED 180 10.0 % 300.5 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pg/I o IX 10.30 FAILED 15.0 % 15.37 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I I 	 0 	 IX 23.81 FAILED 15.0 % 111.1 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I I 	X 	o 	I 	I -0.49 OK 15.0 % 50.53 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 {tg/l o l 	I 	I 9.95 FAILED 10.0 % 223.4 112 112 15.1 13.5% 38 3 0 41 
Pb Dl vg! 15.0 % 
15.0 % 
24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ggA 78.0 75.4 1 16.4 21.8% 39 0 1 40 
Zn Al pg/I o Ix s.00l 	OK 30 10.0 % 45 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I 	I 	X 0.07I 	OK 150 10.0 % 151 147 147 3.20 2.2% 47 9 I 	0 56 
Zn Bl V9/ I o 	I x 1.221 	OK 15.0 % 24 20.0 20.3 2.30 11.3 % 47 ! 	5 2 54 
Zn B2 pg/I I 	o 	I 	X 2.43i 	OK 10.0 % 71 57.5 57.1 4.37 7.7 % 50 3 	0 53 
Zn Cl pgA I 	X 	I 	I 	I 0.04 j 	OK 10.0 % 494 490 492 31.4 6.4 % 46 I 	2 	0 48 
Zn C2 pg/I Xc 	I -0.14 	OK 10.0 % 9091 926 922 60.3 6.5 % 46 2 	0 48 
Zn Dl pg/I _ 15.0 % 45.5 46.8 	8.29 17.7 % 40 1 1 42 
Zn D2 ug/ 0.0 % 232 231 	9.74 4.2 % 37 5 0 42 
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LIITE 7/11 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 11 
Parameter Sample 	Unit -3s 	-2s 	-Is 	0 	1s 	25 	3s 	2-value 
Grubbs 
test 
Assigned
value 
 
 
Target 
dev. 
Lab's ME. 	Mean 	Sidey. 	CV% result 
i 
e 	n 	3  
N 	y c1 	,ten 
n 	Q 
N 
c 
m 
P 
As Al Ug/ I I 	0 	 I x 	: 	6.67 FAILED 1.5 25.0 % 4 1.511 1.50 0.531 	35.4 % 
As A2 pgA I ° IX 	3.60 FAILED 25 10.0% 34 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 pg/I I ° 	I 	IX 	3.31 OK 15.0 % 6 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 u9/I I ° 	XI 	. 	1.83 OK 15.0 % 13 10.2 10.2 1.47 14.4 % 34 	0 1 35 
As Cl ugA o I 	X 1.51 OK 15.0 % 13 10.8 10.6 1.51 14.2 % 260 2 28 
As C2 pg/I I 0 X 	I 0.44 OK 15.0 % 31 29.2 29.1 4.09 14.1 % 28 	0 0 28 
As Dl pgA I 0 IX 	: 	3.14 OK 15.0% 8 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA I o X 	 2.05 OK 15.0 % 20 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al yg/I I X 	I 	I 	0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 L1 50 
Cd A2 yg/I I 	I I 	X 	o 	I 	I 	I 	-0.40 OK 25 10.0 % 24 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B9 pgll I X 	o -0.66 OK j_% 1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgA I 0 X 	 0.61 OK 15.0 % 8 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl vg/I o X 	I 1 	0.52 OK 15.0 % 10 9.21 9.28 126 13.6 % 41 1 0 42 
Cd C2 ugA I X 	I 0.05 OK 10.0 % 40 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 p911 I 	I X 	I 	I 	-0.03 OK 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd 02 pgA I I 	I oX 	I 	I 	I 	! 	0.17 OK 
OK 	20 
% _10.0 12 12.0 11.8! 1.44; 	122%[0j 
Co Al vg/I o X 0.50 10.0% 21 20.01 20.9 4.671 	22.3% 33j 	0 	i 	2 	35 
Co A2 yg/l Xc 	I -0.17 OK 120 10.0% 118 119 1 1191 11.61 	9.7% 35 . 	0 	0 	35 
Co B1 pgll I 0 	X 	I 1.07 OK 10.0 28 25.31 	25.31 4.27 16.9% 33 	0 	2 	35 
Co B2 ugA I X  -0.02 OK 10.0 % 80 80.0, 80.2 	7.171 8.9 % 35 	0 	1 	36 
Co C1 NgA I I 	I X 	I I 0.10 OK 10.0 % 40t 38.81 39.6 	6.42! 	16.2 % 29 	0 	1 	30 
Co C2 pg/I I 	I X I 	I 0.06 OK 10.0 % ____iI 1621 161 	14.4 	8.9% 31 	0 	0 	31 
Co D1 pgA OX 	I I 0.21 OK  43 41.8 42.1 	7.53; 	17.9% 27 	0 	I 	2 	, 	29 
Co 02 pgA I X 0.00 OK 10.0 % 100 99.0 100 	9.14 9.1 % 29 	0 I 	1 	i 	30 
Cu Al NgA I X 0.00 OK 15 15.0 % 15 14.8 14.7 2.00 136%483[3 54 
Cu A2 pgll I 	X I 	I 	I -0.11 OK 90 10.0 % 89 88.9 89.0 6.12 6.9 % 53 ' 	1 0 	, 	54 
Cu Bi p I I I 	0 X I 	I 	I 0.38 OK 10.0 % 30 29.4 28.9 3.60 12.5% 51 1 , 	1 	1 	53 
Cu B2 Ng/I I OX I 0.27 OK 10.0 % 76 74.1 740532 72% 51 3 0 	54 
Cu C1 ug4 Ox 0.16 OK 10.0 % 26 26.0 25.6 5.15 20.1 % 46 0 0 	46 
Cu C2 p911 I I 	X I 	I 0.00 OK 10.0 % 119 122 119 9.68 8.1 % 47 0 0 	47 
Cu D1 pgA X I 0.00 OK 15.0 % 15 15.0 ll5.0 2.44 16.3% 38 1 3 42 
Cu D2 pg/l I x -0.05 OK 10.0 % 80 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I XO -0.33 OK 30 10.0 % 29 29.9 29.6 2.33 '°"° 50 3 1 54 
Cr A2 p911 Xc I 	I -0.27 OK 150 10.0 % 146 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/I I I 	ox I 	I 0.24 OK 15.0 % 23 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr 62 {Ig/I I 	X I 0.02 OK l0.0 % B1 81.1 81.2 7.57 9•°'° 51 1 1 53 
Cr C1 Ng/t XO -0.30 OK 10.0 % 55 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr C2 Vg/1 I 	I I 	X o I 	I 	I -0.37 OK 10.0 % ij 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 Ngll XO I 	I 	I -0.23 OK 15.0 % 22 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 yg/l % o I -0.48 OK 10.0 % 99 104 104 11.7 11.3% 44 0 0 I 	44 
Ni Al pg/I X 0.00 OK 30 10.0 % 30 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 Iig/I XO -0.24 OK 170 10.0 % 166 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pg/I I I 	o I 	XI I 1.76 OK 10.0 % 28 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	I I 	o X I 	I I 0.41 OK 10.0 % 71 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl ug/I I X 0.09 OK 10.0 % 64 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ng/I I Xo -0.19 OK 10.0 % 102 103 104 10.9 10.5 % 42 2 0 44 
Dl pg)1 I I 	0 X I I 0.41 OK Ni 10.0 % 38 35.2 36.5 3.63 9.9 % 37 I 	2 1 40 
Ni D2 pgA I 	I I 	ox 0.16 OK 10.0 % 126 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I I 	I Ix 	0 -0.67 OK 15 10.0 % 14 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I ox I 	I I 0.331 OK 180 10.0 % 186 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pgA X I 	-0.04 OK 15.0 % 
15.0 % 
6 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/l I OX I 	I 0.19 OK 25 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pgA I I 	OX 0.18 OK 15.0 % 56 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pgA X -0.091 OK 10.0° 111 112 112 15.1 13.5 % 38 3 0 41 
Pb D1 pgA I 	I I 	oX I 	I I 1 	0.25 OK 15.0 % 25 24.8 24.1 	5.35 	22.2% 39O 1 40 
Pb D2 Ug/i I X 0.05 OK 15.0 % 76 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al NgA I o X 0.67 OK 30 10.0 % 32 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I XO -0.20 OK 150 10.0 % 147 1471 147 3.20 2.2 % 47 9 0 56 
Zn B1 pg/I I I 	ox 	I 	I 0.23 OK 15.0 % 21 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 Ug/I oX 0.33 OK_ 10.0 % 59 57.5 57.1 4.37 7.7% 50 3 I 	0 53 
Zn Cl { g!I I 	I I 	OX 	II I 0.37 1 OK_ 10.0 % 
10.0 % 
_.15.0 % 
10.0 % 
5101 490 4921 31.4 6.4 % 46 I 	2 0 48 
Zn C2 pg/I I 0 X I 0.41 OK_ 960 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I I 	I I 	OX 	I I 0.31 
OK 
OK_  49 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pgA I 	I I 	0 X 0.48 242 232 231 9.74 4.2 % 37 5 0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 IF Lab 12 
Parameter 	Sample Unit -3s 	-2$ 	-1s 	0 	1s 	2s 	35 Z-value 
Grubbs 
tes t 
Assigned 
value 
Target 
dev. 
Labs 
result 
Md. Mean 	SLdev. 	CV% 
• 
'~^ 
m 
 L7 
- 
3 
_ 
'" 
z 
3 
y 
As Al Ngll _ 1.5 25.0 % 1.51 1.50 0.531 35.4%T 3 7 34 
As A2 ygll 25 10.0 25.0 25.0 2.16 8.6 % 33 1 0 1 34 
As B1 ugll _i_ 	_o 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 ug/l 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 ug/I 15.0 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ugll 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As • D1 Ugll 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 P9A 15.0 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgll I 	 o 	I 	Ix 	I 2.33 OK 2.0 _ç_% 2.7 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ug/l I 	o 	XI 0.80 OK 25 10.0 % 27 24.7 25.42k 11.1 % 46 4 0 50 
Cd Bt Ng;i I 	I 	I 	o 	I 	x 	I 	1 1.440K 15.0% 1.35 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pg/I I 0 	X1 0.84 OK 15.0 8.25 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pg/l _I 	 ox 	I 	I 0.301 9.7 9.21 9.28 1.26 3O/ 41 1 0 42 
Cd C2 pg)1 x 	o I O.95OK 1O%3638 39.8a9 9.9 % 41 1 0 42 
Cd D1 pg/I o xJI I 1.54 OK  i2% 4.95 4.00 4.02 0.621 15.4 % 36 I 	3 2 i 	41 
Cd D2 Ng/l I 	I 	o 	x 2.29 OK  12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al Ng/I I o  100 OK 0 10% 1 20.0 20.9 4.67 22.3 % 33 0 
Co A2 pg i 0 	x OK_ 10 10.0 % 135.5 119 
_ 
119 11.6 9.7 % 35 0035 
Co B1 pg/I o O_ 10.0 % 44.5! 25.3 25.3 4.27 16.9 % 33 0 	2 	35 
Co B2 pg/1 I 	I 	I 	0 	1 	I x 	1 2.28 OK 10.0 % 98.5 	80.0 i 	80.2 i 	7.17 8.9 % 35 I 	0 	. 	1 	36 
Co C1 pg/I I I 	o I 	x 4.77 OK 10.0% 58.5 	38.8 39.61 6.42 j 	16.2 % 29 	01 	30 
Co C2 NgA I 	I 	0 	x 	I 1.61 OK_ 10.0 187. 	162 161 	14.41 	8.9 31 	0 	0 	31 
Co D1 Ng11  0 x 6.51 OK_ 10.0 69.5' 41.8 42.1 1 	7.531  
_ 
0 	2 	, 29 
Co D2 NgA o I 	xl 2.75' OK 10.0% 127.5 99.0 100; 9.14 9.1 % 29 I 	0 	1 	1 	i 	30 
Cu At pg/I 0 	I Ix 5.78 FAILED 15 15.0 % 28 14.8 14.7 2.00 13.6 % 48 3 	' 	3 54 
Cu A2 pg4 o x 0.89 OK 90 10.0 % 98 88.9 89.0 6.12 6.9 % 53 1 	0 54 
Cu B1 Ug/ I 	 o 	x 2.11 OK 10.0 % 35 29.4 28.9 3.60 12.5 % 51 1 	153 
Cu B2 pg/I o I 	x 5.27 FAILED 10.0 113 74.1 74.0 5.32 7.2 % 51 3 	0 54 
Cu C1 ugll ( 	I 	I 	ox 	I 	I 	I 0.35 OK _ç_% 26.5 26.01 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 NgA I 	o 	Ix 2.23 OK 10.0 % 145.5 122 119 9.68 8.1 % 47 0 0 47 
Cu Dt Ng/I 0 	X I 1.78 OK_ 15.0 % 19 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Ng/I I 	x 	I 	1 0.01 OK_ 10.0 % 80.5 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA I 	 0 	Ix 	I 1.33 OK_ 30 10.0 % 34 29.9 29.6 2.33  3 1 54 
Cr A2 Ng/l I 	I 	I 	ox 0.33 OK 
OK_ 
150 10.0 % 155 149 150 13.5 9.0 % 52 2 0 54 
Cr  x 	o -1.11 15.0 18.5 22.0 
• 
22.2 3.17 14.3° 49 2 1 52 
Cr B2 ug/I Ix 	0 	1 -0.70 OK  _ç_% 75.5 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 p911 OX 	I 0.14 OK_ 10.0 57.5 57.2 56.71 5.78 10.2 % 41 4 2 47 
Cr C2 pg/l iii ii 0 xl 2.82 OK 10.0 138.5 107 108 18.4 17.0 % 48 0 I 	0 48 
Cr D1 P9A ox 0.20 OK 
OK 
15.0 % 23.5 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ugli I o I 	Ix 2.36 10.0% 128.5 104 104 11.7 11.3° 44 0 0 44 
Ni At P9A I 	I I 	0 	I 	I 	x 3.00 OK 30 10.0 % 39 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ug/I I o xl 1 0.71 OK 170 10.0 % 182 168 169 11.91 7.00 50 1 0 51 
Ni B1 pgll o I x 2.18 OK 10.0 % 29 23.7 23.8 2.84 11.9° 48 2 1 51 
Ni B2 . g11 o I x 1.29 OK 10.0 % 77 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pg/I I 	x I 	0 	I -1.96 OK 10.0 % 51 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 VgA 0 	X 	I 	I 0.91 OK_ _c__% 113.5 103 104 10.9 10.5° 42 2 0 44 
Ni D1 ug/I I 0 	X 1.78 OK 10.0 % 43 35.2 36.5 3.63 9.9 % 37 2 ' 	1 40 
Ni D2 pg/I o I 	x 1.57 OK 10.0 % 143.5 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pgA I o x 	I 1.00 OK 15 10.0 % 16.5 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 vgA I xo I -0.25 OK 180 10.0 % 175.5 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 NgA I I 	o I x 2.16 OK 15.0 % 8 6.39 6.04 1.50 248% 44 3 3 50 
Pb B2 pg/I I 	X I 0.05 OK 
OK 
OK 
OK 
OK 
FAILED 
OK 
FAILED 
15.0 % 24.5 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 ugh ox I 0.37 15.0 % 57.5 57.3 54.5 13.91 25.5 % 40 0 1 41 
Pb C2 pg/I X I -0.04 10.0% 111.5 112 112 15.11 13.5% 38 3 0 ' 	41 
Pb D1 Ngll I I 	X I 	I 0.11 15.0 % 24.5 24.8 24.1 5.35 1 22.2% 39 0J 1 40 
Pb D2 VgA ox I 0.19 15.0 % 77.5 78.0 75.4 16.4 21.8 % 39 0J 1 	40 
Zn Al ug/I I 	I 	o I Ix 7.67 30 10.0 % 53 30.0 30.8 4.67 15.2 % 51 4J1 156 
Zn A2 pg/I I I 	xO I -0.33 150 10.0 % 145 147 147 3.20 2.2 % 47 9J 0 	56 
Zn B1 ug/l I 	o I Ix 6.80 15.0 % 41 20.0 20.3 2.30 11.3% 47 5j 54 
Zn B2 pgf x 	o -2.21 OK 
OK 
OK 
i 	OK 
OK 
10.0 % 44.5 57.5 57.1 4.371 7.7 % 50 3 I 	0 	, 	53 
Zn Cl pg11 I 	I 	X 	0 II I 	1 -0.98 10.0 % 444 490 492 31.41 6.4 % 46 2 048 
Zn C2 I 	{igl I 	I 	IX 	0 I 	I I -0.78, 10.0 % eso.sI 926 922 60.3 6.5 % 46 2 0 	148 
Zn Dl I 	ugll I 	I 	x 	I 	0 I -1.61 15.0 % 35.5 45.5 46.8 8.291 17.7 % 40 1 	' 	1 	 j 	42 
Zn D2 .' 	P9A I 	I 	I 	X 	0 I 	I I -0.501 10.0 % 219.5 232 231 9.74 4.2 % 37 5 	0 	42 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 13 
d 	3  
C) 	
N 	ö  
m ml 	o- 
Parameter Sample Unit •7s 	-2s 	-Is 	0 	ts 	2s 	3s Z•valuc 	
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab 's 
result 
Md. 	Mean 	St.dev. 	Cv% 
I 
As Al }rg/l 1.5 25.0% 1.51 	1.50 	0.531 35.4 % 24 3 I 	7 34 
As A2 pg/I 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 pgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pgA 15.0% 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 Ngll  15.0% 10.8 10.6 1.51 14.2% 26 0 2 28 
.,.,n 150 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I j_% 5.53 5.44 1.10 20.2% 25 1 1 27 
As D2 ugh 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg/I 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 u9A 25 10.0 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pgll 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 St 
Cd B2 pg/I 15.0 % 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pg/I 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg11 10.0 % 39.8 39.8 3.93 9.9 % 41 1 	0 42 
Cd D1 pg/I 15.0 % 4.00 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 pgll 10.0% 12.0( 11.8 	1.44 12.2 % 40 	. 1 41 
Co Al pg/l II 	X 	o 	I 	I -1.00 OK 20 10.0 18 20.0 20.9 	4.67 22.3 % 33 	0 	2 	35 
Co A2 pg)1 I 	I 	xI 	o I 	I -1.17 OK 120 10.0% 106 119 119! 	11.61 9.7% 35 	0 	0 	35 
Co B1 pg/l 10.0 % 25.3 25.3 	4.27 16.9 % 33 	0 	2 	• 35 
Co B2 pgA  80.0 80.2, 	7.17 	8.9 % 35 	0 	1 	36 
Co C1 pgA I 	I 	I 	o 	IX 	I 	I 136 	OK 10.0% 45 38.8 39.6; 	6.42 	16.2% 29 	0 	1 	30 
Co C2 PgA I 	I 	I 	0 	X 	I 	I 	I OK __9L 10.0 % 169 162 161 i 	14.4 	8.9°/a 31 	, 	0 	0! 	31 
Co D1 pgA 10.0 % 41.8 42.1: 	7.53 	17.9 % 27 	0 	2 4 	29 
Co D2 pgll  99.0 100 i 	9.14 	9.1 % 29 0 	1 i 	30 
Cu Al Ng/I 15 15.0 % 14.8 14.7 1 	2.00 	13.6 % 48 3 3 54 
Cu A2 Ng/t 90 10.0 % 88.9, 89.0 I 	6.12 	6.9 % 53 1 0 1 	54 
Cu B1 Vgn 10.0 % 29.4 28.9' 	3.60 	12.5 % 51 1 1 53 
Cu B2 pgA 10.0 % 74.1 I 74.0 	5.32 7.2 % 51 3 0 54 
Cu C1 pgll 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 IJgll 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgll 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Vg4 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/i I 	I 	I 	o 	l X 	I 1.331 	OK 30 10.0 % 34 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 P9A I 	I 	X 	0 	I I -0.53 	OK 150 10.0 142 149 150 13.5 9.0% 52 2 0 54 
Cr B1 pgl1 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgll 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 igll I 	I 	i 	o 	XI 	i 	I 0.76 OK 10.0 % 61 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ug/I I 	I 	I 	X 	I 	I 	I -0.09 OK 10.0 % 107 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pg/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 NgA 10.0 % 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pgll 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ugh 170 10.0° 168 169 11.9 7.0% 50 1 0 51 
Ni B1 pg/I 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgll 10.0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pgll 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg11 10.0 0 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pgA 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgll 10.0 % 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pgll 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pgll 180 10.0% 181 182 17.0 9.3% 48 1 0 49 
Pb B1 pg/I 15.0 % 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pgA 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 ugA 10.0% 112 112 15.1 135% 38 3 0 41 
Pb D1 pgll 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ugn 15.0% 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al Ngfl 0 	 I X 11.67 FAILED 30 10.0 % 65 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 pg/I i 	i 	o i 	Ix 3.87 FAILED 150 10.0% 208 147 147 3.20 2.2% 47 9 0 
Zn g1 pg/I 15.0 % 20.0 20.3 2.30 11.3 % 47 5 2 
Zn B2 pg/I 9_% 57.5 57.1 4.37 7.7% 50 3 0 
ä48 Zn Cl U9/i IIICX 1.38 	OK 10.0 % 560 490 492 31.4 6.4 % 46 2 0 
Zn C2 pg/I i 	0 	I X 	i 	1 1.20 i 	OK 10.0 % 1033 926 922 60.3 6.5 % 46 2 0 
Zn D1 NgA  _j9_% 45.5 46.8 8.29 17.7% 40 1 1 
Zn D2 ug/1 10.0 % 232 231 	9.74 4.2 % 37 5 0 42 
LIITE 7/14 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 14 
Parameter Sample Unit -3s 	-2s 	-is 	0 	15 	2s 	3s Z-value 	
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. Mean 	'il 	St.dev. 	CV% 
a 
T 
n 
N Gt 
Z 
3 	3 - P m 
As Al Ng8 I 	xl 	o 	I -1.33 OK 1.5 25.0 % 1 1.51  1.50 0.531 35.4 % 24 3 7 34 
As A2 Ug4 x o 	I -0.60 OK 25 10.0 % 23.5 25.0 25.0 2.16 8.6% 33 1 0 34 
As B1 {tg/I I x 	0 	I 	I -1.68 OK  3 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 pg1 I 	x 	o 	I -0.52 OK 15.0  10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 lig4 I 	I 	I 	x 0.13 OK 1O% 10.8 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pgA ox 0.27 OK  _i_°! 30.3 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ugll Q_% 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/l  ______________j_%_____  15.5 15.3 2.46 16.1 / 27 0 0 27 
Cd Al pgA I 	o 	XI 0.67 OK 2.0 15.0% 2.2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ug/I I 	I 	 I 	x 	o -0.40 OK 25 10.0 24 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg)1 I x -0.06 OK 15.0 % 1.1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 p911 I i 	o 	x 0.97 OK 15.0 % 8.4 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 {igA I 	I x -0.06 OK 15.0 9.2 9.21 9.28 1.26 13.6 % 41 1 	0 42 
Cd C2 lig4 x 	I -0.03 OK 10.0 % 39.7 39.8 39.8 3.93 9.9 °/ 41 1 	0 42 
Cd Dl pg/I 15.0 4.00 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 pgA 10.0 % 12.0 11.8 .44 12.2 % 40 1 	0 41 
Co Al pg/I o I 	x 	I 1.55 OK 20 10.0 % 23.11 20.0 20.9 4.67 22.3 % 33 	0 	I 	2 	35 
Co A2 ugh I 	° 	x 	I I 0.47 OK 120 10.0 "/ 125.6 119 119 11.6 9.7 % 35 	0 	0 	35 
Co Bl pg/I I 	o 	I X 	I 1.34 OK 10.0 % 28.7 25.3 25.3 4.271 16.9 % 33 	0 	2 	' 35 
Co B2 pgll 0.84 o X I _I_ 9 %9 10.0  86. 80.0 80.21 7.171 8.9 % 351 	0 	1 	- 	36 
Co C1 ugll I 	I 	I 	xo 	I 	I 	I -0.30 OK _Q_% 38.4 38.8 39.6; 6.42 16.2 % 29 	0 	1 	30 
Co C2 Vg4 I ox 0.24 OK 10.0 % 164.8 l62161 14.4 , 	8.9 % 31 	- 	0 	- 	0 	31 
Co D1 pg!I 10.0 % 41.8 	42.1 	7.53 	17.9 % 27 	0 	2 	29 
Co D2 pg/l 10.0 % 99.0 	100 9.14 9.1 % 29 	0 	. 	1 1 30 
Cu Al Ng/I I 	I 	x 	0 -0.44 OK 15 15.0 % 14 14.8 	14.7 2.00 13.6% 48 	I 	3 	' 	3 54 
Cu A2 pgA I xo -0.31 OK 90 10.0 % 8_7j 88.9p 6.12 6.9 % 53 1 0 54 
Cu B1 I xo -0.21 OK  29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pg/I II 	xo -0.18 OK 10.0 % 72.7 74.11 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 p911 I 	 ox 	I 0.23 OK 10.0 % 26.2 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I xo I -0.34 OK 10.0% 115 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 p911  15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu 02 pg)l 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA I 	I 	I 	x 	o 	I -0.50 OK 30 10.0 % 28.5 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ugll I x 	o -0.88 OK 150 10.0 % 136.8 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl Ng/t x 	o -0.96 OK 15.0 % 19 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug/I I 	I 	x 	0 -0.89 OK 10.0 % 74 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 W9A I 	I 	) 	X 	0 	I 	i 	I -0.48 OK 10.0 % 54 57.2 56.7 5.78 1O2' 41 4 2 47 
Cr C2 pg/I I 	x 	o 	I -1.02 OK 10.0 % 97 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I 10.0% 104 104 11.7 11.3° 44 0 0 44 
Ni Al pg/I I 	ox 0.30 OK 30 10.0 % 30.9 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ugA X -0.06 OK 170 10.0 % 168.9 168 169 11.9 7.00 50 1 0 51 
Ni Bl Ngt I 	0  X 0.55 OK 10.0 % 25.1 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Ugf I 	ox 0.37 OK 10.0 % 70.7 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 vgI1 I 	x 	I 0.03 OK 10.0 % 63.6 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ugh II 	X 	I 	I -0.06 OK 10.0 % 103.4 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I 10.0 % 35.2 36.5 3.631 9.9 % 37 2 1 40 
Ni D2 pgA 10.0% 123 124 11.21 90% 40 1 0 41 
Pb Al Ug/1 I 	I 	o 	I 	x 	I 1.60 OK 15 10.0 % 17.4 15.1 15.5 1.20 7.7 % 44 4 2 150 
Pb A2 pgA I ox 0.33 OK 180 10.0 % 185.9 181 182 17.0 9.3 % 48 1 0 ; 	49 
Pb B1 pg/I o xI 0.73 OK 15.0 % 6.7 6.39 6.04 i.sol 24.8 % 44 3 3 50 
Pb B2 pgA o x 	I 0.38 OK 15.0 % 25.7 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl ug/1 I 	I 	0 	X 	I 	I 	1 0.56 OK 15.0 % 59.1 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I I 	I 	X 0.01 OK 10.0 % 112.1 112 112 15.1 3.5% 38 3 0 41 
Pb Dl pgA 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	x -0.03 OK 
OK 
30 10.0 % 29.9 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg)1 I 	X 	o 	I -0.43 150 10.0 % 143.5 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgll I 	 ox 0.26 OK 15.0 % 21.1 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I o x 0.40j OK 10.0 % 59.4 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 ugh I i 	x -0.07 OK 10.0 % 488.4 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I 	I 	I 	x 	I -0.05 OK 
L 
I 
10.0 % 917.6 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I 10.0 % 232 231 I 	9.74 4.2 % 37 5 0 42 
37 
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 Lab 15 
d 	x 0
~ 	~ 
CV%  Parameter Sample Unit -3s 	-2s 	-is 	0 	is 	2s 	3s 	Z-value 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
I ~ 
Labs 	
Mtl. 	Mean 	St.tlev. result 
As 1.5 25.0 % 1.51 1.50 	0.531 35.4 % 24 3 7 	34 
As 25 10.0 % 25.0 25.0 	2.16 8.6 % 33 1 1 0 	34 
As ii 15.0 % liii 	3.921 
4.01 0.953 23.8 % 28 	, 1 6 35 
As 
åMpgA 
15.0 % 10.2 10.2 1.47 14.4% 34 0 1 35 
As Cl 15.0°/ 10.8 10.6 1.51 14.2 % 26 0 2 28 
As 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 	: 27 
Cd Al jig)] 2.0 15.0 % 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 Ug/I 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pgll 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 ugll 15.0 % 7.20 7.33 1.17 16.0 % 49 	I 1 1 51 
Cd 
Cl
pg/l 9.21 9.28 1.26 13.6 % 41 1 	0 42 
Cd C2 pg/I 10.0 % 39.8 39.8 3.93 9.9 % 41 1 	0 	42 
Cd D1 pg/l , 15.0 % 4.00 4.02 0.621 15.4 % 36 ! 	3 	2 	41 
Cd D2 pg)1 12.0 11.8 1.44 12.2 % 40 	i 	1 	, 	0 	41 
Co Al W9A 20 10.0 20.0 20.9 4.67 22.3 % 33 	0 	235 
Co A2 Vg4 120 10.0 % 119 119 
11.6 92  
Co 
Co 
B1 
B2 
pg/ 
UgA 
- 
10.0 % 
c_% 
25.3 
80.0 
25.3 
80.21 
4.27 
7.17 
16.9 % 
8.9 % 
33 I 	0 	2 	35 
35 	0 	1 	36 
Co C1 pgA 10.0 % I 38.8 39.6 1 6.42 16.2 % 29 	0 	i 	1 	30 
Co C2 pg/I 162 161 14.4 8.9 % 31 	! 	0 	0 	31 
Co D1 pgA 10.0 41.8 42.11 7.53 17.9 %  2 	29 
Co D2 NgA 10.0 % 99.0 100 9.14 9.1 % 29•0 	! 	1 	30 
Cu Al pg)1 15 15.0 % 14.8 14.7 2.00 13.6 % 48 	3 	3 	54 
Cu A2 UgA L 90 10.0 % 88.9 89.0 6.12 6.9 % 53 	; 	1 I 	0 l 	54 
Cu B1 UgA 
: 
10.0 % 29.4 28.9 3.60 12.5° 51 1 	1 1 53 
Cu B2 pgA 10.0 % 74.1 74.0 5.32' 7.2 % 51 3 0 54 
Cu C1 ug/l -_--_- 10.0 % 26.0 25.6 5.15 20.1 % 
46 0 0 46 
Cu C2 Ngt 
_________________________ - 
10.0 % 122 1191 9.681 8.1 % 47 0 0 47 
Cu Dl J96 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 YgA 10.0 % 80.3 80.4 I 	7.32 9.1 % 42 1 0 43 
Cr Al I 	ig/1 X 	II 0 II -4.331 FAILED 30 10.0 % 17 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr ii I 	XO 	I -0.13 OK 150 !P2° 
148 149 150 13.5 9.0 % 52 2 joi 54 
Cr B1 ug/ 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 ug/I I x 	 o -2.77 OK 10.0 % 41 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 Ngll I x 	o -0.93 OK 10.0 % 98 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 ug/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgA boa 104 104 11.7 11.3% 44 0 0 
44 
Ni Al ugll 30 10.0 % 30.0 30.4 3.5611.7% 47 2J1 50 
Ni A2 ug/I 170 10.0% 168 169 11.91 7.0% 50 1 l 	0 51 
Ni B1 pg/I 10.0 % 23.7 23.8 2.841 11.9 % 48 2 1 51 
liii_Ni 82 Ng/I 10.0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl ug/I 10.0 % 62.2 63.4 7.44 13.7% 42 0 1 43 
Ni C2 igll 10.0 % 103 104 10.91 10.5 % 42 2 0 44 
Ni D1 Ng/I 10.0% 35.2 36.51 3.631 9.9% 37 2 1 40 
Ni D2 pgll 10.0% 123 124 11.2 9.0% 40 1 0 41 
Pb Al ugll 15 10.0 % 15.1 15.5 1.20 7.7% 44 4 I 	2 50 
Pb A2 Ugll 180 10.0 % 181 162 17.0 9.3 % 48 1 0 
49 
Pb B1 NgA 15.0 % 6.39 6.04 1.50 24.8% 44 3 1 50 
Pb B2 ug/I 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 
50 
Pb Cl .igll 15.0 % 57.3 54.5 13.9 25.5° 40 0 1 41 
Pb C2 pg/I 10.0 % 112 112 15.1 13.5° 38 3 
0 41 
Pb D1 pgA 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al Ng/I 30 10.0 % 30.0 30.8 4.67 L 15.2 % 51 4 1 56 
Zn A2 Vg/I 150 10.0 % 147 1471 3.20 2.2 % 47 9 0 56 
Zn 
Zn 
Bl 
B2 
pgll 
ugn 
15.0 / 
10.0 % 
20.0 
57.5 
20.3 
57.1 
2.30 
4.37 
11.3% 
77% 
47 
50 
5 
3 
! 	2 
0 
54 
l 	53 
Zn Cl ug/l  • 10.0 % 490 492 31 6.4 % 46 	2 448 
iiiii- n C2 ggll 
10.0 % 926 922 60.3 6.5 % 46 	2 	0 48 
Zn Dl Ng/I 15.0 / 45.5 46.8 8.29 17.7% 40 	1 	1 ! 	42 
Zn D2 ug! 10.0 % 232 231 9.74 4.2 % 37 	5 	0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 16 
Parameter Sample Unit -3$ 	•2s 	-Is 	0 	1s 	2s 	95 	Z-value 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result 	Md. Mean St.dev. 	Cv% 
m m 
N c~ 
3 
_ B 
Z 
Q 
m 
As At ug/I I 	I 	i 	0 	I 	X 	I 	I 	1.60 OK 1.5 25.0 % 2.1 1.51 ! 1.50 0.531 	35,4 % 24 3 7 34 
As A2 NgA ii ii 	OX 0.16 OK 25 10.0 % 25.4 25.0 25.0 2,16 8.6 % 33 1 0 34 
As B1 ligS I 	I 	o 	IX 1.31 OK 1O% 4,8 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 ugll OX 0.26 OK 15.0  10.2 10,2 1,47 14.4 % 34 0 1 35 
As C1 UgA X 0 	 I -0.38 OK  10 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 ugA XO -0.23 OK 15.0 % 28.1 29.2 29,1 4.09 14.1 % 28 0 0 28 
As D1 pg/l 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ~g/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg4 I 	 x 	I ' 	0.00 OK 2.0 15.0 % 2 2.00 05039 16.5% 46 3 1 50 
Cd A2 Ugll I x -0.121 OK 25 10.0 % 24.7 24.71 25.4 	2.82 11.1 % 46 4 0 50 
Cd B1 pg/I I 	I 	X 	I -0.06 OK 15.0 % 1.1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd X -0.12 OK 15.0 % 7.2 7.20 7.33 1.17 16.0O/ 49 1 1 51 
Cd C1 Ng/I I 	I 	x -0.06 OK 15.0 % 9.2 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugll I 	X 0,00 OK 10.0 % 39.8 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ugll 15.0 % 4.00 4.02 0.621 15.4% 36 3 2 41 
Cd D2 PgA 10.0 % 12.0 11.8 1.44 12.2% 40 1 . 	0 41 
Co Al ugA I 	I 	0 	I 	X 	I 2.50 01< 20 10.0 % 25 20.0 20.9 4.67 22.3% 33 	0 2 35 
Co A2 {:gA I 	I 	I 	x 	I 	I 	I -0.04j 	OK 120 10.0 % 119.5 119 119 11.6 9.7 % 350 ~ 	0 , 	35 
Co B1 ug4 o X I 	I 0.67 i 	OK 10.0 % 27 25.3 25.3 4.27 16.9 % 33 	0 I 	2 	1 	35 
Co B2 ug4 I 	X -0.04101< 10.0 % 79.91 80.0 80.2 7.17 	8.9 % 35 	0  1 	36 
Co C1 NgA I x 0.1010K 10.0 % 40 38.8 39.6 6.421 	16.2%29 0 	1 	30 
Co C2 pgA I 	 Xo -0.281 	OK 10.0 % 156.5 162 161 1j5.9% 31 	0 	0 	. 	31 
Co D1 Ng/l 10.0 % 41.8 42.1 i 7.53 	17.9% 27 	0 	2 	29 _. 
Co D2 p9)1 10.0 % i 	99.0 1001 	9.14! 	9.1 % 29 	0 	1 1 	30 
Cu Al Vg/I I 	I 	I 	x 	ii 0.091 	OK 15 15.0 % 15.2 14.8 14.7!2.0013.6% 48 , 	3 	3 54 
Cu A2 {tg/I I 	x o -0.52; 	OK 90 10.0 % 85.31 	88.9 89.01 	6.12 6.9 % 53 	1 I 	0 54 
Cu B1 Ngll o x 	 0.421 OK 10.0 % 30.1 29.4 28.9 3.60 12.5 % 51 	' 	1 1 53 
Cu B2 	Ng/I I 	I i iio I 	-0.58 1 OK 10.0 % 69.7 74.1 74.0 5.32 7.2 % 51 	3 0 54 
Cu C1 pg/I I 	o 	Ix 	I 2.30 OK 10.0% 31.5 26.0 25.6 5.15 20.1 % 46 	0 0 46 
Cu C2 Yg4 x -0.04 OK 10.0 % 118.5 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 v911 15.0 % 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pg/I 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ngn I 	I 	o 	x I 0.67 OK 30 10.0 % 32 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 ugh I OX 0.13 OK 150 10.0 % 152 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 ugh I 	I 	I 	X 	I 	I 	I , 	0.06 OK 15.0 % 22.4 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ugh I 	x I -0.02 OK 10.0 % 81 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr C1 Ng/l I 	X 	 I -0.05 OK 10.0 % 56.4 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr C2 ugh I 	Xo -0.32 OK 10.0 % 104.5 107 108 18.4 17.0% 48 0 0 48 
Cr D1 M9L 15.0 % 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 pg/I 10.0% 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	 o 	x 	I 0.57 OK 30 10.0 % 31.7 30.0 30.4 3.56 11.7% 47 2 1 50 
Ni A2 Ngt I x 	I 	I 0,12 OK 170 10.0 % 172 168 169 11.9 7.0 % 50 1 0 51 
NI Bl pgA I 	o 	X I 0.71 OK 10.0 % 25.5 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg/I I 	o 	x 	I 1.41 OK 10.0 % 77.8 67.6 68.2 4.67 6.8% 48 3 1 52 
Ni Cl pg/I OX I 0.35 OK 10.0 % 65.6 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 lig/I I 	OX 0.19 OK 10.0 % 106 103 104 10.9 10.5% 42 2 0 44 
Ni D1 NgA 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I 10.0° 123 124 11.2 9.0% 40 1 0 41 
Pb Al u911 I 	I 	0 	XI 0.801 OK 15 10.0 % 16.2 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 ligll I 	x 	o 	I -1.06 OK 180 10.0 % 161 181 182 17,0 9.3% 48 1 0 49 
Pb B1 Ngll o x 1.39 OK 15.0 % 7.3 6.39 6.04 1,50 24.8% 44 3 3 50 
Pb B2 P9A I 	OX 0.33 OK 15.0 % 25.5 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I 	I 	OX 	I 0.16, 	OK 15.0 % 55.8 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 ugh Ix 	o 	I -0.631 	OK 10.0 % 105 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	 X 	I 0.00 	OK 30 10.0 % 30 30.0 30.8 4,67 15.2 % 51 4 1 56 
Zn A2 igA I X 	I 	i 0.00 OK 150 10.0 % 150 147 147 3,20 2.2 % 47 9 0 56 
Zn Bl pg/I I 	o 	I 	x 	I 1.54 OK 15.0 % 25 20.0 20.3 2,30 11.3 % 47 5 2 54 
Zn 82 ug/_ !__ I o X 1.65 OK 10.0 % 995575 57.1 4.37 7.7 % 50 I 	3 0 53 
Zn C1 pg/I I 	I 	o 	X 	I 0.77 OK 10.0 % 530 490 492 31.4 6.4 % 46 2 i 	0 48 
Zn C2 pg/I I 	I 	I 	o 	x 	I 1.061 OK 10.0 % 1020 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 Vgll ________I _15.0%  45.5 46.8 829 17.7%  40 1 1 42 
Zn D2 pgfl ; I_10.0%  232 231 _ 9,74 _4.2% 37 5 0 42 
K 
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RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 17 
Parameter Sample Unit 
Gnibbs 
-3s 	-2s 	-1s 	0 	1s 	2s 	3s 	Z-value 	test 
Assigned 
value 
Target 
dev. 
Lab's 
result 	Md. Mean St.dev. 	Cv%  
d 
n 
m 
~ Q 
z 
As Al pgA 1.5 25.0 % 1.51 1.50 0.531 35.4% 24 3 	7 34 
As A2 pgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 pgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/l 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl p9fi 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I l 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg/I I 	I 	o 	I Ix 10.00 	FAILED 2.0 15.0° 5 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 pg/I I 	I 	o I 	x I 2.401 	OK 25 10.0 % 31 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/I I 	I 	0 IX 5.351 FAILED 15.0 % 2 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd 82 Ugh 0 	I 	x I 2.43 OK 15.0 10 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd Cl pgA 0 XI 2.67 OK 15.0 % 13 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd C2 pg/I o xI 0.80 OK 10.0 % 43 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ugll I 	0 	I IX 4.94 FAILED 15.0 % 7 4.00 4.02 0.621 15.4 % 36 3 	, 2 41 
Cd D2 pg/I o X I 1.02 OK 10.0 % 13 12.0 11.8 1.44 	12.2 % 40 1 	0 41 
Co Al pgn X 	o 	I I -1.00 OK 20 10.0 % 18 20.0 20.9 4.67 	22.3% 33 0 	I 	2 35 
Co A2 U9A x I I 0.08 OK 120 _ ç°  121 119 119 11.6 	9.7 % 35 0 	; 	0 35 
Co B1 pg4 I 	X I 	o 	I 	I 	I -1.30 OK 10.0 % 22 25.3 25.3 4.27 	16.9 % 33 f 	0 	I 	2 	35 
Co B2 u9n I I o 	X 	I 0.47 OK 10.0 % 84 80.0 80.2 j 	7.17 	8.9% 35 0 	1 	36 
Co C1 i 0 X 1.871 OK 10.0 °/ 47 38.8 39.6 6.42 	16.2%29!. o 1 	30 
Co C2 pgA I 	o 	x 	I 0.991 OK 10.0 % 177 162 161 ', 	14.4 	89% 31 	0 	0 	31 
Co Dl pgA I 	o 	XI I 0.69 OK 10.0 % 45 41.8 42.1 	7.531 	17.9%27L02 29 
Co D2 pgll o X 	I 0.401 OK 10.0° 104 99.0 1001 9.141 	9.1 % 29 	0 	1 	30 
Cu Al Ng/I 15 15.0 % 14.8 14.7 2.004 	13.6 % 48 3 	3 54 
Cu A2 pga 90 1(J% 88.9 89.0 6.12 	6.9 % 53 1 	0 54 
Cu B1 pgfl 10.0 % 29.4 28.9 3.60 	12.5 % 51 1 1 53 
Cu 82 pgA 10.0 % 74.1 I 74.0 5.32 7.2 % 51 3 0 54 
Cu Cl Ug/l 10.0 % 26.0 25.j 5.15 20.1 % 46 0 0 46 
Cu C2 ugll 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA ! 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al {igll I 	I 	Ix 	o I 	I 	I -0.671 	OK 30 10.0% 28 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 Ng/1 I I 	x 	o I -0.47 	OK 150 10.0% 143 149 1501 13.5 9.0 % 52 2 0 54 
Cr B1 Ng/l I 	I 	x I -0.061 OK 15.0 22 22.0 22,21 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I I 	IX 	o I -0.641 OK 10.0 % 76 81.1 81.21 7.57 9.3 % 51 1 1 53 
Cr Cl p9/ Ix 	o -0.65 OK 10.0 % 53 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr -a:- 2 pgA I 	X 	I 	o I -1.39 OK 10.0 % 93 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pgll I 	X 	0 -1.11' 	OK ç__% 19 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 yg/l f 	I 	x 	I 	o I 	I -1.44 	OK p _% 89 104 104 11.7 11.3% 44 0 0 44 
Ni Al u911 30 10J% 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 {ig/1 170 10.0% 168 169 11.9 7.0°/a 50 1 0 51 
Ni Bl pgll 10.0 % 23.71 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgA 10.0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgA 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pgA 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA i 10.0% 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I i 180 10.0% 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pg/I 15.0 % 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pgA 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgA 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ng/1 10.0% 112 112 15.1 13.5% 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 	24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I 15.0 % 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al ugh I 	 ° 	X 1.00 i 	OK 30 10.0 % 33 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ugfl  I ___2 __  0.13 OK 150 10.0 % 152 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl Ugn I 	o 	x 	I I 0.56 OK 15.0 % 22 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pgA oX 	I 0.16 OK 10.0 % 58 57.5 57.1 l 	4.37 7.7 % 50 3 0 53 
Zn Cl pg/I I 	I Ox 0.22 OK 10.0% 503 4901 4921 	31.41 6.4% 46 2 0 48 
Zn C2 pgA I I 	X 	I 	I 0.05 OK 10.0% 927 926 922 	60.31 6.5 % 46 2 0 48 
Zn D1 pg/I I 	X 	o I -0.40 1 OK 15.0% 44 45.5 46.8 	8.29 17.7 % 40 1 1 42 
Zn D2 pgA OX 	I 0.30 OK 10.0 % 238 232 231 I 	9.74 4.2 % 37 5 0 42 
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Parameter Sample Unit -3s 	-2s 	-1s 	0 	1s 	2s 	3s Z-value Grubbs 
1 	test 
Assigned 
value 
Target 
dev. 
Lab's 
result Md. Mean 	St.dev. 	CV% 
d 
T 
L1 
P  
P 
Z 
 3 	I ° 
~ å 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 	35.4 % 24 3 7 34 
As A2 ug/I 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ugh 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 p11 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ygll 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgll 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al {rg/I I 	I 	X -0.10 OK 2.0 15.0 % 1.97 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I I I 	Xo I 	-0.31 OK 25 10.0 % 24.22 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 vg/I I 	oX 	I 	I 0.30 OK 15.0 % 1.16 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 { g/I I 	Xo 	I -0.20 OK 15.0 % 7.11 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl pg/I I I 	I 	0 	X 	I 	I 	I 0.49 OK 15.0% 9.96 9.21 9.28 1.26 l3.6/ 41 1 0 42 
Cd C2 { 9A X 	o 1.021 OK 10.0 % 35.75 39.8 39.8 3.93 9.9 % 41 1 	0 42 
Cd D1 ____!___L__  x 	o -1.03', 	OK 15.0 % 3.4 4.00 4.02 0.621 15.4% 36 	3 	2 	41 
Cd D2 pg/I I I 	xo 	I -0.16 	OK 10.0 11.61 12.0 11.8 1.44 12.2 % 40 	1 	1 	0 	41 
Co Al ugA 20 10.0 20.0 20.9 4.67 22.3 % 33 l 	0 	2 	35 
Co A2 ugll 120 10.0 119 119 11.6 9.7 % 35 , 	0 	0 	35 
Co B1 pg4 10.0 % 1 	25.31 25.3 4.27 16.9 % 33 	0 	2 	35 
Co B2 pg/I I 10.0 % 80.01 80.21 7.17 8.9 % 35 	0 	1 	36 
Co C1 Ng/I I 10.0 38.8 	39.6 6.42 16.2 % 29 	0 	• 	1 	30 
Co C2 ugll 10.0 °/ 162 	1611 14.4 8.9° 31 	0 	0 	31 
Co D1 Ng/I  _!c__% 41.81 	42.1' 	7.531 17.9 % 27 	0 	2 	29 
Co D2 pgA 10.0 99.01 100:. 	9.14 9.1 % 29 	0 	1 	30 
Cu Al pg/I I X 	o 	I 	I -0.971 OK 15 15.0 % 12.821 14.81 14.71 	2.00 13.6 % 48 	' 	3 	, 	3 154 
Cu A2 pgA I IX 	o -0.64 OK 90 10.0% 84.21 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 ug/I XI 	o -1.36 OK 10.0 % 24.97 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pg/I I 	X o -0.531 0K 10.0 % 70.05 74.1 74.0 5.32 7.2° 51 3 0 54 
Cu C1 ug/I IX 	o 0.66 OK 10.0% 23.92 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I IX 	o -0.681 OK 10.0 % 110.9 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl ugh I 	x 	I 	o -1.401 OK 15.0 % 11.84 15.0 15.0 2.44 16.3° 38 1 3 42 
Cu D2 ggA I I x 	I 	o 	I 	I 	I -1.62 OK 10.0 % 67.36 80.3 80.41 7.32 9.1 % 42 1 0 43 
Cr Al Ng/I x 	0 -0.91 OK 30 10.0 27.26 29.9 29.6 2.33 790/ 50 3 1 54 
Cr A2 pg/I I I 	x o -0.571 OK 150 10.0 % 141.38 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/I I I 	x I 	o 	I I -1.41 OK 15.0 % 17.49 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I I I 	x I 	o 	I 	I I -1.53 OK 10.0 % 68.79 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/I x o I 	I -2.041 OK 10.0 % 45.13 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/i I 	x o jj OK 10.0 % 92.7 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl Ugn I 	x I 	o -1.54 OK 15.0 % 17.55 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ugA I 	I 	xI 0 -1.26 OK 10.0 90.92 104 104 11.7 11.3 % 44 0 0 44 
Ni Al UgA Ix 	0 -0.78 OK 30 _ç_% 27.65 30.0 30.4 3.56 11.7° 47 2 1 50 
Ni A2 pg/I I 	X 	o I 	I I -1.05 OK 170 10.0 % 152.2 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl Vg/ Ix 	o -0.76 	OK 10.0 % 22 23.7 23.8 2.84 11.9 / 48 2 1 51 
Ni B2 pg/I I 	x o -0.56: 	OK 10.0 % 64.35 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I i X 	o I I -1.82 i 	OK 10.0 % 51.86 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Yg/ I I 	XI 	o I 	I I -1.34: 	OK 10.0 % 90.06 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I XI 	o -1.22! 	OK 10.0 % 32.05 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ng/t IX I 	o I 	I -1.69: 	OK 10.0% 103.1 123 124 11.2 9.0° 40 1 0 41 
Pb Al Ngll I I 	Xo 0.27' 	OK 15 10.0 % 14.6 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I 	XI o -1.19' 	OK 180 10.0% 158.6 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pg/I I Ix I 	o 	I 	I -1.68; 	OK 15.0 % 4.52 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ug/I I x I 	o 	I 	I I -1.16; 	OK 15.0 % 20.06 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg4 I I 	XI o I I -1.24{ 	OK 15.0% 44.33 57.3 54.5 13.9 25.5% 40 0 1 41 
Pb C2 ugh I Xo I 0.30 OK 10.0 % 108.6 112 112 15.1 13.5° 38 3 0 41 
Pb Dl vg/I X I 	o -1.50 OK 15.0 % 18.66 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I I 	Xo -0.261 OK 15.0 % 72.5 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I o I X I 1.33 OK 30 10.0 % 34 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I I 	X 0  I I I -0.40 OK 150 10.0 % 144 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I o x I 	I 0.56 OK 15.0 % 22 20.0 20.3 2.301 11.3 % 47 5 2 54 
Zn B2 {tg/I Xo I -0.19 OK 9_% 56 57.5 57.1 4.371 7.7 % 50 3 JO 53 
Zn C1 {rgA I I Ix 	o I 	I 	I -0.69! OK 10.0 490 492 31.4 6.4 % 46 2 j 0 48 
Zn C2 pg/1 I I 	X o I 	I -0.461 OK 10.0 % 880 926 922 60.3 6.5 % 46 2 I 	0 48 
Zn D1 Ng/t x 	o -1.11 I 	OK 15.0 % 39 45.5 46.8 8.29 17.7 % 40 1 Ti 42 
Zn D2 pg/I Ix 	o I -0.741 OK 10.0 % 214 232 231 9.74 4.2% 37 5 1 	0 42 
41 
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Parameter 	Sample Unit -3s 05	-25 	-15 	0 	15 	2s 	35 Z-value 
Gbbs ru 
t 
Assigned 
value 
Target 
tlev, 
Lab's Md. 	Mean 	Sidey. 
	
.tlev	CV% result 
u 
N 
r 
- n 
N L) 
z 
3 
-  
= 	m 
AS 	Al Ng/I i i 	X 	I 0.03 OK 1.5 25.0 % 1.51 151r 	1.50 0.531 	5.4% 24 3 7 	34 
As A2 U9A I 	XI 	0 	1 	I -1.32 OK 25 10.0 % 21.7 25.0 25.0 2.16 8.6% 33 1 0 34 
As B1 vg11 x0 -0.35 OK 15.0 % 3.8 3.92 4.01 0.953 23.8 % 28 1 6 35 
As i _1 ____ I 	xo -0.26 OK 15.0 % 9.8 10.2 10.2 1.47 14.4%3401 35 
As C1 pgA Ix 	o -0.63 OK 15.0 % 9.6 10.8 10.61 1.51 14.2 % 26 0 2 28 
As C2 ug/I x I 	o -1.33 OK 15.0 % 23.3 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I x I 	o 	I 	I -1.15 01( 15.0 % 4.5 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgll l x l 	o -1.13 OK  12.7 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al [ gå x 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ugll I 	o 	x 2.00 OK 25 10.0 % 30 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 ug/I xo -0.36 OK 15.0 % 1.05 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 }~g/l J 	ox 0.36 OK 15.0 % 7.73 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd 1 Ugl1 x 0.05 OK 15.0 % 9.35 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd 2 
j 
ug4 xO -0.20 OK 10.0% 39 39.8 39.8 3.93 9.9% 41 1 0 42 
Cd 1 ugA xo -0.36 OK 15.0 % 3.8 4.00 4.02 0.621 15.4% 36 	3 2 i 	41 
Cd D2 ug4 I 	o x 0.59 OK 10.0 ° 12.5 12.0 11.8 1.44 12.2 % 40 	1 0 41 
Co 20 10.0 % 20.___ pj 20.9 4.67 22.3 % 33 ' 	0 	2 	35 
Co A2 pg! 120 10.0 % 119 119 11.6 9.7% 35 	0 	, 	0 	' 	35 
Co 81 U9A 10.0 % 25.3 25.3 	4.27 16.9%330235 
Co B2 UgA 10.0 % 80.0 80.2! 	7.17 8.9 % 35 : 	0 	. 	1 	36 
Co Cl pg4 10.0 % 38.8 39.6', 	6.42 	16.2 % 29 	0 	1 	30 
Co CZ pg/l 10.0 % 162 1611 	14.4; 	8.9% 31 	0 	• 	0 	31 
Co D1 vg4 10.0% 41.8! 42.1' 	7.53 	17.9 % 27 	0 	2 	29 
Co D2 pgq 99.0 	100 9.14 i 	9.1 % 29 	0 	1 	' 30 _ 
Cu Al Ng4 o I x 2.22 OK 15 15.0 % 20 14.81 	14.7 2.001 	13.6 % 48 	3 	3 	I 	54 
Cu A2 ug/l x 0.56 OK 90 10.0% 85 88.9 	89.0 6.12 6.9 % 53 	1 0 	54 
Cu 81 ug/I - ox 0.38 OK i22° 30 29.4 	28.9 3.60 l2.5 'Y 51 	1 1 	53 
Cu B2 UgA x 	o I -0.54 OK 10.0 % 70 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 Ng/l x 	o -1.02 OK 10.0 % 23 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 NgA i xo 	 1 -0.34 OK 10.0 % 115 122 119 9.68 8.1%470 0 47 
Cu D1 Ugl-i i-  x 1 I 	o I -2.22 OK 15.0 % 10 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Ngll Ix 	o 	I -0.67 OK 10.0 % 75 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ug/I  °X 0.43 OK 30 10.0 31.3 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ugh I x 1 0.07 OK 150 10.0 % 151 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 ug/l I I o xl 1 0.81 OK 24.9 22.0 22.2 3.17 _i _% 49 2 1 52 
Cr B2 UgA I I 	x I -0.09 OK 10.0 % 80.5 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr o x 7.27 FAILED 10.0 % 97.9 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 Ngll 1 	o I x 4.91 OK  161 107 108 18.4 17.0% 48 0 0 48 
Cr D1 ugn I 	o Ix 2.25 OK 15.0 % 30.5 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 Ugh I I 	o 	xl 0.67 OK 10.0 % 111 104 104 11.7 11.3% 44 0 0 44 
Ni Al ug/I I 	xo -0.13 OK 30 10.0 % 29.6 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 NgA 0 X 1.94 OK 170 10.0 % 203 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 NgA x0 -0.59 OK 10.0 % 22.4 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 ug/l Ix 	o -0.79 OK 10.0 % 62.8 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 NgA ox 0.27 OK 10.0 % 65.1 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 }igll I 	x -0.10 OK 10.0 % 103 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 ug/l i 	X 0 J -0.60 OK 10.0 % 34.3 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 ugll ox 0.24 OK 10.0 % 127 123 124 11.2 9.0 % 40 1 0 41 
Pb Al NgA xo -0.20 OK 15 1O ° 14.7 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg4 o x 2.11 OK 180 10.0 % 218 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/I ) I 	o 	x~ ) 0.77 OK 15.0% 6.74 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 NgA I 	ox 0.14 OK 15,0 % 24.8 24.9 24.3 4.16 17.1% 46 3 1 50 
Pb C1 pg4 I 	ox 0.29 OK 15.0 % 56.9 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pgll xo I I -0.18 OK 10.0% 110 112 112 15.1 13.5% 38 3 0 41 
Pb D1 NgA 0 x I  I 0.39 OK 15.0 % 25.5 24.8 24.1 5.35 22.2% 39 0 1 40 
Pb D2 Ngt I 	ox I 0.23 OK 15.0 % 78 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ug4 X 0.00 OK 30 10.0 % 30 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 ugA X J 0.00 OK 150 10.0 % 150 147 147 3.20 2.2% 47 9 0 56 
Zn B1 Ng/I Ix o 1 -1.74 OK 15.0% 15 20.0 20.3 2.30 11.3°/a 47 5 2 54 
Zn B2 ug/I l x1 0 l -1.24 OK 10.0% 50 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I ox 0.16 OK 10.0% 500 490 492 31.4 6.4 % 46 2 0 	48 
Zn C2 ug/l I I I 	ox I I 	I 0.20 OK 10.0 % 940 926 922 60.31 6.5 % 46 2 0 	48 
Zn D1 UgA I 	x 	o -0.97 OK 15.0% 40 45.5 46.8 8.29 17.7% 40 1 1 	42 
Zn D2 Ugh x -0.04 OK 
_ 
10.0 % 230 _232 231 9.74 
_ 
_ 4.2% 37 5 0 	42 
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Parameter Sample Uni t -3s 	-2s 	-1s 	0 	1s 	25 	35 Z-value 
Grubbs 
t est 
Assigned 
value 
Target 
dev. 
I 
Lab 's Md. 	Mean 
result 
St.dev. CVq 
d 
^ 
N as 
2 
n 	Q 
~ 
- 	- 
o 
As _ i__ !_ 24 	' 3 7 34 
As A2 1j9/l 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bt u911 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I 15.0% 10.2 10.2 1.47 14.4° 34 0 1 35 
As C1 pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl 1Q11 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al p911 X 	I 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 	1 50 
Cd A2 Ng/l xo -0.20 OK 25 10.0 % 24.5 24.7 25.4 2.82 11.1 % 46 4 	0I 50 
Cd Bl pg/1 o x 0.54 OK 15.0 % 1.2 1.10 1.11 0.149 13.4% 44 4 	3 51 
Cd B2 pg/I ox 0.15 OK 15.0 % 7.5 7.20 7.33 1.17 16.0 % 49 1 	1 51 
Cd C1 {t9A ox 0.16 OK 15.0 % 9.5 9.21 9.28 1.26 13.6 % 41 _l0 	I 42 
Cd C2 jig/I x 0.00 OK 10.0 % 39.8 39.8 39.8 3.93 9.9 % 41 1 	0 	'1 42 
Cd Dl 	]V/l o x 	I 0.96 OK 15.0 % 4.61 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 o XI 0.76 OK 10.0 % 12.71 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al {~g/I 20 I 20.0 20.9 4.67 22.3 % 33 0 2 35 
Co A2 ugll 120 10.0 % 119 119 11.6 9.7 % 35 0 	0 35 
Co B1 Ugn 10.0 % 25.3 25.3 4.27 16.9 % 33 0 	2 	35 
Co B2 NgA 10.0 % 80.0 80.2 7.17 8.9 % 35 0 	1 	36 
Co C1 ugll 10.0 % 38.8 39.61 6.42 	16.2 % 29 	0 	1 	30 
Co C2 pg/I 10.0 % 162 161, 	
14.4', 	89% 31 	• 	0 	0 	31 
Co D1 p94 10.0 % 41.8 42.1' 	7.531 	17.9 % 27 ', 	0 	2 	29 
Co D2 pg/I 10.0 % 99.0 1001 	9.14 	9.1 % 29 I 	0 	1 	30 
Cu Al Vgå 15 15.0 % <501 14.8 14,7! 	2.00' 	13.6% 48 3 	i 3 	54 
Cu A2 UgA I 	I 	I 	ox 	I 	I 	I 0.22 OK 90 10.0 / 92 88.9 	89.0 6.12', 	6.9%53 1 1 0 54 
Cu B1 pg/I 10.0 % <50 29.4 
	28.91 3.601 	12.5 % 51 1 1 	53 
Cu B2 p911 I 	I 	l 	o 	x 	I 0.54 OK 10.0 % 78 74.1 	74.01 5.32 7.2% 51 3 0 	54 
Cu Cl Ng/I I o 	I 	XI 	I % 30 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I I 	I 	' 	x 	I 	I 	I 0.50 OK 10.0 % 125 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I 15.0 % <501 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ugll I 	I 	x -0.05 OK 10.0 % 80 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ugA I 	I o 	Ix 	I 1.37 OK 30 10.0 % 34.1 29.9 29.6 2.33 7.9 % 50 3 1 , 	54 
Cr A2 V911 I 	I 	o 	x I 0.60 OK 150 10.0 % 159 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl Ng/I I ox I 0.30 OK 15.0 % 23.2 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 igll x I 0.00 OK 10.0 % 81.2 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 p911 o x 0.55 OK 10.0 % 59.8 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pgA i x I 0.09 OK 10.0 % 109 107 108 18.4 17.0 % 48 0 0 46 
Cr Dl p9/I x -0.09 OK 15.0 % 22.5 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 {tg/I I 	x o 1 -0.41 OK 10.0 % 99.7 104 104 11.7 11.3 % 44 0 	, 	0 44 
Ni Al ugh I 0 X 0.47 OK 30 10.0 % 31.4 30.0 30.4 3.56 11.7 % 47 2 	1 50 
Ni A2 pgIl xl 	o -1.24 OK 170 10.0% 149 168 169 11.9 7.0° 50 1 0 51 
Ni B1 pg/I o x 0.84 OK 10.0 % 25.8 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 V9Il x 	o 1.86 OK 10.0 % 55.5 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl Ng!l x 	o -1.86 OK 10.0 % 51.6 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 ugll x 	o -2.09 OK 10.0 % 82.3 103 104 10.9 10.5 % 42 2 0 J 44 
Ni D1 j)1 I x 	o -0.63 OK 10.0 % 34.2 35.2 36.5 3.63 9.9 % 37 1 	2 	1 40 
Ni D2 pg/I x o 1 1 -2.45 OK 10.0 % 93.6 123 124 11.2 9.0 % 40 1 	0 41 
Pb Al pg/I o xl 0.80 OK 15 10.0 % 16.2 15.1 15.5 1.20 7.7 % 44 4 	2 1 50 
Pb A2 pgA I I 	x o I -0.44 OK 180 10.0 % 172 181 182 17.0 9.3 % 48 1 	0 49 
Pb Bl pgA o x 1.06 OK 15.0% 7 6.39 6.04 1.50 24.8% 44 3 	3 50 
Pb B2 pg/I o x 0.91 OK 15.0 % 27.6 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I 	o 	XI 	I 1 0.73 OK 15.0 % 60.5 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ng)1 ox 	I 	I 0.27 OK 10.0 % 115 112 112 15.1 13.5 % 38 j3 0 41 
Pb Dl pgil o IX 1.16 OK 15.0 % 28.3 24.8 24.1 5.35 22.2 % 39 j0 1 40 
Pb D2 ug/l o XI 0.67 OK l5.0' 83 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al ug/I I Ix 	o 0.67 OK 30 10.0 % 28 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ug/i I 	ox 0.27 OK 150 10.0 % 154 147 147 3.20 2.2 % 47 9 ! 	0 56 
Zn Bl pg/I 15.0 % <20 20.0 20.3 2.30 11.3 % 47 5 1 	2 54 
Zn B2 pg/I I 	x 	o 	I 	I -0.89 OK 10.0 % 52 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl {tg)1 I 1 	o 	x 0.87 OK 10.0° 535 490 492 31.4 6.4 % 46 2 0 48 
Zn C1 I 	I 	o 	x ] 	I 	I 0.67 OK 10.0 % 1002 926 922 60.3 6.5 % 46 2 0 48 
Zn  pg/I xI 	I 	o •2.39 OK _ ç__% 30 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn l xo 	I 	I 	I -0.26I OK 10.0 % 225 232 231 9.74 4.2 % 37 50 42 
43 
	
LIITE 7/21 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 21 
Parameter Sample 	Unit -3s 	•2s 	-1s 	0 	1s 	2s35 Z-va lue 
Grubbs 
test 
Assignetl 
value 
Tare t 
tlev. 
Lab's 
result 
Mtl. Mean 	St.tlev. 	CV% I 
1 
d 
4 
	
a 	3 	Q 
N Gl 	cr"i 	m ~ 	' 
P 
N 	I 	Q 
As Al 	Yg/1 I 	o 	 ]X 12.53 FAILED 1.5 25.0 % 6.2 1.51 1.50 0.531 	35.4 % 24 3 	7 34 
As  0 	x 	I 0.96 OK 25 10.0 % 27.4 25.0 25.0 2.16 1 	8.6 % 33 1 0 34 
As B1 ug11 0 I x 4.14 OK 15.0 % 6.5 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 Ngll I 	I 	I 	o 	I 	I 	x 	1 2.42 OK 15.0 13.9 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 ug/I 15.0 % 10.8 10.6 1.51 1 14.2 % 26 0 28 
As C2 p9A 15.0 % 29.2 29.1 4.09 14.1 % 28 0 
roi-- 
 
28 
As 21 P911 15.0 % 5.53 5.44 1.10 20.2 % 25 1 27 
As D2 Vg/l 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgA o I x 	1 1.33 OK 2.0 15.0 % 2.4 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ugA 0 	 I X 4.56 FAILED 25 10.0 % 36.4 24.7 25.4 2.82 11.1 % 46 4 i 	0 50 
Cd Bl pgA I 	 0 	X 	I 0.54 OK 15.0 % 1.2 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 U9A I 0 	XI I 0.791 OK 15.0 % 8.2 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ug/I I 15.0 % 9.21 9.28 1.26 13.6% 41 	1 	0 42 
Cd C2 Ng/I 10.0 % 39.8 39.81 3.93 9.9 % 41 	1 	I 	0 42 
Cd D1 pgA 15.0 % 4.00 4.021 	0.621 15.4 % 36 	3 	, 	2 41 
Cd D2 pg/I 10.0 % 12.0 11.8 	1.441 	12.2 % 40 ! 	1 	0 41 
Co Al ug4 o x 	I 1.001 OK 20 10.0% 22 20.0 20.9i 	4.67 	22.3% 33 	• 	0 	I 	2 35 
Co A2 ugA I 	o 	XI I 0.83 OK 120 10.0 % 130 119 119' 	11.6, 	9.7% 35 	0 	 j 	0 	35 
Co Bl pgA o x 	I 0.95 OK 10.0 % 27.7 25.3 25.3 	4.27' 	16.9 % 33 	0 	2 	35 
Co B2 pgA 1 	I 	o 	XI 0.64 OK 10.0 % 85.3 80.0 80.2 	7.l789% 35 • 	0 	1 	36 
Co C1 pg/l 10.0 % 38.8 39.61 	6.42! 	16.2 % 29 	: 	0 	. 	1 	30 
Co C2 u94 10.0 % 162 1611 14.4 	8.9 % 31 	I 0 	31 _ç____ 
Co Dl Ng/i 10.0 % 41.8 42.1 7.53 17.9 % 27 1 	0 	2 	29 
Co D2 ugA 10.0 % 99.0 100 9.14 9.1 % 29 I 	0 	1 	30 
Cu Al pgA o x 	I 0.44 OK 15 15.0 % 16i 	14.8 14.71 2.00 13.6 % 48 ! 	3 	3 i 	54 
Cu A2 pg/l I 	OX 0.22 OK 90 10.0 % 92 	88.9 89.01 6.12 6.9% 53 1 0 54 
Cu B1 NgA I 	j 	I 	o 	I 	I 	I x 3.49 OK 10.0 % 39 	29.4 28.9 3.60 	12.5 % 51 1 1 53 
Cu B2 NgA I o 	I x 2.16 OK 10.0 % 90 74.1 74.0 5.32 7.2% 51 3 0 54 
Cu C1 pg/I 10.0 % 26.0 25.6 5.15 20.1 % 46 00 46 
Cu C2 pgA 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 N9/1 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Ng/ 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ngll o X 	I 0.97 OK 30 10.0 % 32.9 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 y9 i I 	 OX 	1 1 0.33 OK 150 10.0 % 155 149 150 13.5 900 52 2 0 54 
Cr B1 ugA I o 	X 	I 0.99 OK 15.0 °/ 25.5 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 p911 I 	I 	I 	OX 	I 	I 	I 0.571 OK 10.0 % 85.8 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 ug/I 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ug/l 10.0 % 107 108 18.4 17.00 48 0 0 48 
Cr D1 ug/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ii 10.0 % 104 104 11.7 11.3 % 44 0 0 44 
Ni Al vg/I X 	o -2.00 OK 30 10.0 % 24 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni II 	OX 	I 	1 0.35 OK 170 10.0 % 176 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl Ng/I I 	I 	o 	I 	x 	I 2.61 OK 10.0 % 30 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 ugA II 0 	X 	I 	I 0.41 OK 10.0 % 71 67.6 68.2 4.67j6.8° 48 3 1 52 
Ni Cl vgn 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ng/I 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I 10.0 % 123 124 11.2 9.0° 40 1 0 41 
Pb Al NgA o I 	x I 1.80 OK 15 10.0 % 17.7 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 ug/I I 	1 	0 	I 	X 	I 1.89 OK 180 10.0 % 214 181 182 17.0 9.3% 48 1 0 49 
Pb Bl N9/i o X 	I 0.95 OK 15.0 % 6.9 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pgA I 	0 	X 	I 1.04 OK 15.0 % 28.1 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pgA 10.0 % 112 112 15.1 13.5% 38 3 0 41 
Pb D1 pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 1pgA 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al NgA I 	I x 	o 	i -0.67 OK 30 10.0 % 28 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 ugA x 0.00 OK 150 10.0 % 150 147 147 3.20 2.2 % 47 9 0 56 
Zn Bi p911 I 	I 	I 	o 	x 	I 	I 	I 0.56 OK 15.0 % 22 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 ugA I 0 	XI 	I 	( 0.86 OK 10.0 % 62 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg 10.0% 490 492 31.4 6.4% 46 2 0 48 
Zn C2 ug/I 10.0 926 922 60.3 6.5 % 46 2 0 148 
Zn Dl pg/1 15.0 % 45.5 46.8 8.291 17.7 % 40 1 1 42 
Zn D2 Ngt 10.0 232 231 9.74 i 	4.2 % 37 5 0 42 
LIITE 7/22 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 22 
Parameter Sample 	Unit -9s 	-2s 	-is 	0 	1s 	2s 	3s 3  Z-value test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. Mean SLdev. Cv% 
d 
Z 
	
0 	3 	3  
y L) m 
- 	
- 
m c 
As Al pgA 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 7 	, 	34 
As A2 pg/I 25 10.0 % 25.0 25.Oj 2.16 8.6 % 33 1 0 34 
As Bl pg/I 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pgA 15.0 % 10.2 10.21 1.47 14.4 % 34 0 1 35 
As C1 pgA 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/l 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ug/I I x 	o I 	I -0.57 OK 2.0 15.0 % 1.83 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/i o Ix 6.16 FAILED 25 10.0 % 40.4 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I o Ix 	I 2.16 OK 15.0 % 1.47 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pg/I o I 	x 2.97 OK 15.0 % 10.6 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl pg/I o I Ix 3.53 FAILED 15.0 % 14.2 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/I I 	0 	 IX 9.52 FAILED 10.0 % 77.7 39.8 39.8 3.93 9.9 % 41 1 0 , 	42 
Cd D1 Ngfl I I 	I 	0 	I 	I 	Ix 6.97 FAILED 15.0 % 8.22 4.00 4._ç2J 0.621 15.4% 361_3 2 	41 
Cd D2 pg/I I I 	I 	o Ix 6.27 FAILED 10.0 % 19.2 12.0 11.8 1.44 12.2 % 40 1 0 	' 	41 
Co Al pg/l 20 10.0 % 20.0 20.91 4.67 22.3 % 33 0 2 	35 
Co A2 pg/I 120 10.0 % 119 119 11.6 	9.7 % 35 1 	0 0 	! 	35 
Co B1 ugA 10.0 % 25.3 25.3 4.27 	16.9 % 33 0 2 	35 
Co B2 pgA 10.0 % 80.0 80.2 7.17! 	8.9 % 35 : 	0 ! 	1 	36 
Co Cl pgA 10.0 % 38.8 39.6 6.421 16.2 % 29 	0 1 	30 
Co C2 pgA 10.0% 162 161 14.4 8.9% 31 	0 	0 	31 
Co D1 ug/l 10.0 % 41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 pgll 10.0 % 99.0 100 9.14 9.1 % 29 i 	0 	1 	30 
Cu Al pg/I ox 0.31 OK 15 15.0 % 15.7 14.8 14.7 2.00 13.6 % 48 3 	i 3 i 	54 
Cu A2 pgA 0 X 	I 0.43 OK 90 10.0 % 93.9 88.9 89.0 6.12 6.9% 53 1 0 54 
Cu B1 pg/I o x I 0.38 OK 10.0 % 30 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pg/I Xo I -0.30 OK 10.0 % 71.8 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 pgA X 0 I 	I -0.47 OK 10.0 % 24.4 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I I I 	I 	o 	x I 	I 0.50 OK 10.0 % 125 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgA I I 	I 	o 	xI I 0.67 OK 15.0 % 16.5 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pg/I OX 0.17 OK 10.0 % 81.8 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I X 	o I -1.00 OK 30 10.0 % 27 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I xI o I -8.67 FAILED 150 10.0 % 20 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl Vg/ o IX 14.95 FAILED 15.0 % 72 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I xI I 	o I -6.80 FAILED 10.0 % 26 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/I I I 	I 	o 1 I x 19.98 FAILED 10.0 % 170 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr C2 pgA I 	X 	I 	o -1.94 OK 10.0 % 87 107 108 18.4 17.0% 48 0 0 48 
Cr D1 pgA 0 IX 28.42 FAILED 15.0 % 120 22.4 22.8 I 	3.35 14.7 % 38 3 2 43 
Cr D2 pg/I I I 	o I 	X 	I 	I 1.54 OK 10.0 % 120 104 104J 11.7 11.3% 44 0 0 44 
Ni Al pg/I o x l 0.73 OK 30 10.0 % 32.2 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA o x 1.00 OK 170 10.0 % 187 168 169 I 	11.9 7.0% 50 1 0 51 
Ni Bl pg/I o Ix 1.22 OK 10.0 % 26.7 23.7 23.1 2.84 11.9 % 48 2 1 51 
Ni 82 pgA 0 	1 	I Ix 3.21 FAILED; 10.0 % 90.1 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pg/I I I 	o x I 1.92 OK 10.0 % 75.6 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/i I o I X 3.17 OK 10.0 % 137 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 ugA ox 0.55 OK 10.0 % 38.5 35.2 36.5 3.63 99%37 2 1 40 
Ni D2 pg/I 0 I X 3.23 FAILED 10.0'Y 164 123 124 11.2 90% 40 1 0 41 
Pb Al Ugh I I 	I o x 1 	I 	I 0.80 OK  01510.0% 16.2 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 pg/I o I X 1.22 OK  10.0% 202 181 182 17.0 9.3% 48 1 0 49 
Pb B1 Ugll x o I -2.60 OK 15.0% 3.68 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 ugh X I 0.03 OK 15.0 % 24.4 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I Xo -0.27 OK 15.0 % 52.3 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 I.ig/ I I 	o x I 	I 0.45 OK 10.00 117 112 112 15.1 13.5% 38 3 0 41 
Pb Dl pg/I I I I 	ox 0.19 OK 15.0 % 24.8 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I I I I 	x 0 I 	I 	I -0.43 OK 15.0 % 70.5 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I • o x I 0.60 OK 30 10.0 % 31.8 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I I I 	Xo I 	I 	I -0.20 OK 150 10.0 % 147 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I I I I 	ox I 	I 	I 0.20 OK 15.0 % 20.9 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I I I 	X 0.05 OK 10.0 % 57.4 57.5 57.1 50 3 0 53 
Zn Cl pg/I I OX I 	I 	I 0.26 OK 10.0 % 505 490 492  46 2 	I 	0 48 
Zn C2 pg/I I I I 	ox I 0.28 OK 10.0 % 948 926 922  A60.3%
 
46 2 0 48 
Zn Dl pgll I I I 	xo I 	II 0.34 OK 15.0 % 44.4 ' 	45.5 46.8  40 1 1 42 
Zn D2 {rg/I I I oX I I 0.17 OK 10.0% 235 232 231  37 5 0 42 
LIITE 7/23 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 23 
Parameter Sample
i 	
Unit -3s 	-2s 	-1s 	0 	is 	2s 	3s Z-value; 	
Grubbs 
test 
Assigned 
value 
Target 
 dev. 
Md. 
result 
Mean Lab's 
 
St.dev. 	CV%  
j 	d 
m d 
•- ~ 
v 	v 
z 
3 3_ 
~ 
m 
As Al pgA 1.5 25.0% <51 1.51 1.50 0.531 35.4 % 24 	3 	' 7 	• 	34 
As A2 UgA I 	I 	1 	x 	I 	I 	I 0041 	OK 25 10.0 25.1 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Vgll 15.0 % <5 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg4 I 	I 	I 	°X 	I 	I 	I 0.20 OK 15.0 % 10.5 10.2 10.2 1.47 14.4 % 34 0 1 35 
As cl pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 LQ 2 28 
As C2 ; 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
Dl pgll I 	I 	I 	0 	I 	IX 	I 	1 2.14 OK 15.0 % 7.19 5.53 5.44 1.10 20.2 % 25 1 1 27 
D2 pg/I I 	II 	o 	XI 	I 0.70 OK 15.0 / 16.9 15.5 15.3 2.46 16.1 % 27 0 0 27 
Al ugn I I 	0 	X 	I 	I 0.40 OK 2.0 15.0 % 2.12 2.00 2.05 0.339 16.5 % 46 3 1 50 
A2 { gfl X 	I 	° 	I 	I 1.88 OK 25 10.0 % 20.3 24.7 25.4 2.82 11.1 % 46 4 0 50 ffi
d 
B1 Ng)1 I 	I 	I 	°X 	I 	I 	I 0.30 OK 15.0% 1.16 1.10 1.11 0.149 13.4 % 44 4 3 51 
82 U9/I I 	I 	X 	° 1.40 OK 15.0 % 5.79 7.20 7.33 1.17 16.0 % 49 1 1 51 
C1 ug/I 15.0% 9.21 9.28 1.26 13.6% 41 1 0 42 
C2 pgA 10.0 % 39.81 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ygll I 	X 	I 	0 	I 1.49 OK 15.0 % 3.12 4.001 4.02 0.621 15.4 % 36 	3 2 41 
Cd D2 pg/l I 	x I 	I 	o 	1 	I 	I -2.31 OK 10.0 % 9.08 12.0 11.8 1.44 12.2 % 40 	I 	1 0 41 
Co Al Vg4 o X 0.40 OK 20 10.0 % 20.8 20.0 	20.9 4.67 22.3 % 33 ! 	0 	I 	2 	35 
Co A2 ugl I 	° 	X 	I 0.50 OK 120 10.0 % 126 119 	1191 11.6 9.7 % 35 	0 	0ii i35 
Co Bl Vg/ X ° 	I -0.43 OK 10.0 % 24.2 25.3 	25.3, 4.27 	16.9 % 33 I 	0 	' 	2 	• 	35 
Co B2 pgA I 	I 	° 	X 	I I 0.49 OK 10.0 % 84.1 80.01 	80.2 7.17 	8.9 % 35 ' 	0 	1 	36 
Co Cl pgA 10.0 % 38.8 1 39.6 6.42. 	16.2 % 29 	0 	1 	30 
Co C2 pgil 10.0% 162, 161 14.4: 	8.9% 31 	0 	0 	31 
Co D1 NgA X 	° 	I 	I 1.07 OK  37.6 41.8 42.1 7.53. 	
790 27 0 	2 	29 
Co D2 pg0 I 	Xo 	I -0.15 OK 10.0 % 98.5 99.0 100 9.14; 	9.1 °/ 29 0 	: 	1 	30 
Cu Al Ug4 I 	1 	I 	X0 I 	I -0.22 OK 15 _Q_% 14.51 14.8 14.7 2.00 	13.6 % 48 I 3 
Cu A2 U9i I x 	 I 	Jo.06 OK 90 10.0 % 90.51 88.9 89.0 6.12 i 6.9 % 53 1 0 54 
Cu B1 pgll XO I -0.21 OK 10.0 % 28.3 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pgA I 	x 0.01 OK 10.0 % 74.1 74.1 74.0 	5.32 7.2 % 51 3 0 54 
Cu Cl pg/I 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pgA 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl pgA I Xo 	I 	I -0.31 OK 15.0 % 14.3 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Vg/1 I 	X I 0.041 OK 10.0% 80.7 80.31 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ug/I X ° -0.57 OK 30 10.0 % 28.3 29.9 29.61 2.33 7.9 % 50 3 1 54 
Cr A2 11 I 	I I 	0 	I 	x 	I 	I 1.40 OK 150 10.0 % 171 149 150 13.5 9.0% 52 2 0 54 
Cr B1 YgA I X° 	II -0.24 OK 15.0 % 21.4 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 Ng/I I ° 	X 0.99 OK 10.0 % 89.2 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pgA 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pgfl 10.0% 107 108 18.4 17.0% 48 0 0 48 
Cr Dl pg/l Ix 	° 1 	1 •0.67 OK 15.0°/a 20.5 22.4 22.8 3.35 14.7 / 38 3 2 43 
Cr D2 :gA I 	° X I 0.58 OK 10.0% 110 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgA X o -0.43 OK 30 10.0 % 28.7 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgll I 	°X I 	I 0.35 OK 170 10.0 % 176 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pgA I 	I 	I 	X 	° I 	I 	I -0.421 OK 10.0 % 22.8 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Vg/ I 	XO I I -0.35 OK 10.0 % 65.8 67.6 68,2 4.67 6.8% 48 3 1 52 
Ni Cl ug/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgA 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pgA x I 	o 	I -1.34 OK 10.0 % 31.6 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA I I 	I x 	0 I 	I -0.81 OK 10.0 % 114 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pgll I 	0 X 0.40 OK 15 10.0 % 15.6 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 p9/ Xo -0.17 OK 180 10.00 177 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pg11 I 	0 	X 	I 0.40 OK 15.0°/o 6.4 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 pgA I I 	I 	°X 	I 	I I 0.19 OK 15.0 % 25 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgA 15.0 % 57.3 54.5 13.9 25.5% 40 0 1 41 
Pb C2 J 	vg/I 10.0% 112 112 15.1 13.5% 38 j 	3 0 41 
Pb Dl pgA/I II 	X 	I 0.08 OK 15.0 % 23.8 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I I 	I ox 	I 	I 0.23 OK 15.0 % 78 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al pgA ( 	1 	I 	ox 	I 	I 	I 0.33 OK 30 10.0 % 31 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I X I 0.00 OK 150 10.0 % 150 147 147 3.20 2.2 % 47 9 0 56 
Zn B1 pgll II 	X 	I 	I 	I 0.10 OK 15.0% 20 20.0 20.3 2.30 11,3% 47 5 2 54 
Zn B2 pgA I 	I 	I 	°X 	II 0.33 OK 10.0 % 59 57.5 57.1 4.37 7,7 % 50 3 0 i 	53 
Zn C1 vg/I 10.0 % 490 492 31.4 6,4 % 46 2 0 48 
Zn C2 pgA II I 10.0 % 926 922 60.3 6,5 % 46 I 	2 0 48 
Zn Dl pgll I 	II 	OX 	I I 0.31j OK 15.0 % 49 45.5 46.8 8.29 17,7 % 40 	I 	1 1 42 
Zn D2 Ngll I 	I 	I 	X 	II 	I 0 09 OK 10.0% 233 232 231 9.74 	4.2 %I 37 	5 0 42 
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Lab's  Parameter 	Sample 	Unit 	-3s 	-2s 	-Is 	0 	1s 	2s 	3s 	Z-value 	Grubbs 	
Assigned 	Target 	
M4. 	Mean 	St.4ev. 	CV% 	N 	-. test 	value 	dev. 	result 	 - 
~ 	m 	~ ° 	- c
As Al Vgd 1.5 2O% 1.51 1.50 0.531 35.4% 24 3 7 34 
As A2 pgfl 25 1O% 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ugll 15.0 % 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 ugll 15.0 10.2 10.2 1.47 14.4% 34 0 1 35 
As Cl {ig/l 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 Ng/1 15.0% 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ng/I 15.0 5.44 1.10 20.2% 25 1 1 27 
As D2 ug/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ug/I 2.0 1O% 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 pg/I 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 ug/I 1O% 1.10 1.11 0.149 13.4 % 44 4 J3 51 
Cd 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd Cl {ig/i 15.0 % 9.21 9.28 1.26 13.6 % 41 1 Jo 42 
Cd 39.8 39.8 3.93 9.9% 41 1 Lo 42 
Cd D1 Pgll 15.0 4.00 4.02 0.621 15.4 % 36 I 	3 J2 41 
Cd D2 pgll 10.0% 12.0 11.8 1.44 12.2 % 40 	1 	0 1 	41 
Co Al Ng/I 20 10.0% 20.0 20.9 4.67 22.3 % 33 	: 	0 	I 	2 ~ 	35 
Co A2 yg/I 120 10.0 % 119 119 11.6 i 	9.7 % 35  
Co Bl Ngll 10.0% 25.3 25.3 4.27 i 	16.9 % 33 	0 	2 	35 
Co B2 {igJ1 10.0% 80.0 80.2 7.17 6.9% 35 	0 	1 	36 
Co C1 NgA 10.0 38.8 39.6 6.421 16.2 % 29 	0 	1 	30 
Co C2 Ng/t 10.0 % 162 1611 	14.4 	8.9% 31 	0 	0 	31 
Co D1 Ng/I  Q_% 41.8 42.1: 	7.53 	17.9% 27 0 	2 	29 
Co D2 ugA 10.0 99.0 100 9.14, 	9.1 % 29 0 	1 	30 
Cu I 	I 	Xo 	I 	I -0.31 OK 15 15.0 % 14.3 14.8 14.7 2.00 13.6 % 48 3 ' 	3 	54 
Cu I 	Ix 	o I -0.83 OK 9010.0%82.5 88.91 89.0 6.12 6.9%53 1 	1 	]0 54 
Cu B1 ugA I X 	0 -1.70 OK 10.O%24 29.4 28.9 3.60 12.5% 51 1 1 53 
Cu B2 ug/l X 	0 -0.93 OK 10.0 % 67.1 74.1 74.0 5.32 7.2%51 3 0 54 
Cu C1 p911 X 	l 	0 -1.52 OK 10.0 % 21.7 26.025. 5.15 20.1%46 0 0 46 
Cu C2 {igA X 	o 	i 	1 -1.09 OK 10.0 % 106 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 NgJI I 	X 	0 -0.89 OK 15.0 % 13 15.0 15.0 2.44 16.3%38 1 342 
Cu D2 Ngll I 	Ix 	0 	1 -0.80 OK 10.0 % 74 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ug/I 30 10.0 % 29.9 29.6 2.33 7.9%5O 3 154 
Cr A2 ug/I 150 10.0 % 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 NgA 15.0 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug/I 10.0 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 ugll p_% 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I 10.0 % 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 Ng/t 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 {ig/I 10.0 104 104 11.7 11.3% 44 0 0 44 
Ni Al NgA 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 yg/I 170 10.0 % 168 169 11.9 7.0 % 50 1 0 51 
NI B1 Ngll 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Ngll 10.0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 Ug/I 10.0 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 ug/I 10.0 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 VgA 10.0 % 35.2 36.5 3.63 9.9% 37 2 1 40 
Ni D2 l 	pg/l 10.0 123j4 _ j 9.O%401 _041 
Pb Al ugA I 	Xo 	I -0 20 OK 15 1O% 14.7 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 pgA ° 	x I 	i 	1 0.83 OK 180 10.0 % 195 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 ugll I 	I Ix 	0 	~ ~ -0.78 OK 15.0 % 5.33 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 ugll l 	Xo 	I -0.14 OK 15.0 % 23.8 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ng4 l 1 	0 	X 	I 0.62 OK 15.0 59.6 57.3 54.5 13.9 25.5% 40 0 il 41 
Pb C2 ugh I I 	XO -0.27 OK 10.0% 109 112 112 15.1 13.5% 38 3 1 0 41 
Pb D1 Ugh  OK 15.0 % 20 24.8 24.1 5.351 22.2% 39 0 1 40 
Pb D2 Vgn 0 X 0.41 OK 15.0 % 80 76.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al NgA X 0.00 OK 30 10.0 % 30 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 {ig/I I X 0 -0.40 OK 150 10.0 % 144 147 147 3.20 2.2 % 47 9 JO 56 
Zn B1 -:;i-  I 0 	I X 1.22 OK 15.0 % 24 20.0 20.3 2.30 11.3 % 47 5 J2 54 
Zn B2 pg/1 I x 	0 I -0.63 OK 10.0 % 53.5 57.5 57.1 4.37 7.7 % 50 3 JO 53 
Zn C1 ugn Xo -0.26 OK 10.0% 479 490 492 31.4 6.4 % 46 j 	2 0 48 
Zn C2 pg/I Xo -0.15 OK 10.0% 908 926 922 60.3 6.5% 46 i 	2 0 48 
Zn i i 0 	1 	X ] 1.74 OK 15.0% 59 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 Ng/I Xo -0.22 OK 10.0 % 226 232 231 9.74 4.2% 37 5 0 42 
47 
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Parameter Sample 	Unit 
Grubbs 
-3$ 	-2s 	-is 	0 	Is 	2s 	3s 	Z-value test 
Assigned 
value 
Target 
dev. 
Lab's 
result Md. 
Mean St.dev. CV% 
d 
a c 
d 
å 
..  N c  - 
C 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 ug/l 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As 61 pgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As 62 pgll 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I 15.0 % 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ug/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/i I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd 	Al ugll I 	I I 	ox I 	I 	I 0.17 OK 2.0 15.0 % 2.05 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/l I 0 	xl 0.64 OK 25 10.0 % 26.6 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/I I I X 	o I -0.66 OK 15.0 % 1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 Ugh OX I 0.25 OK 15.0 % 7.6 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 Ugh I X 0.04 OK 15.0 % 9.33 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugI1 I 	I I 	ox I 	I 	I 0.18 OK 10.0 % 40.5 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pgll I I x 	o -0.86 OK 15.0 % 3.5 4.00 4.02 0.621 15.4% 36 3 2 1 	41 
Cd D2 pg/I I 	I I 	x 0.07 OK 10.0 % 11.88 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al ug4 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 ! 	2 	35 
Co A2 Ngfl 120 10.0 % 119 119 11.6 9.7 % 35 0 	0 	35 
Co B1 pgA 10.0 % 25.3 25.3 4.27 16.9 % 33 0 	! 	2 	35 
Co B2 pgA 10.0 % 80.0 80.2 7,17 8.9 % 35 	0 	1 	36 
Co C1 pg4 10.0 % 38.8 39.6 6.42 16.2 % 29 	0 	1 	. 	30 
Co C2 pgA 10.0 % 162 161 14.4 ; 	8.9 % 31 	0 	0 	31 
Co D1 pgA 10.0 % 41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 p9)1 10.0 % 99.0 100 	9.14 9.1 % 29 	0 	1 	30 
Cu Al pgA 15 15.0 % 14.8 14.7 	2.00 13.6 % 48 ; 	3 	; 	3 54 
Cu A2 pg/I 90 10.0 % 88.9 89.0 	6.12 6.9 % 53 	' 	1 0 54 
Cu Bl pgA 10.0 % 29.4 28.9 	3.60 1 1 53 
Cu B2 pgA 10.0 % 74.1 74.0 5.32  3 0 54 
Cu 10.0 % 26.0 25.6 5.15  0 0 46 
Cu C2 pg/I 10.0 % 122 119 9.68 
$o/.5 
 0 0 47 
Cu D1 ug/I  I 15.0 % 15.0 15.0 2.44  1 3 42 
Cu D2 Ng/l = 10.0 % 80.3 80.4 7.32  1 0 43 
Cr Ai pg/l 1 	IX 	1 	0 1 	 -1.63 OK 	30 
OK 	150 
10.0% 25.1 29.9 29.6 2.33  3 1 54 
Cr A2 Ugn I I 	x 	o -0.46 10.0 % 143.1 149 150 13.5 9.0 % 52 2 0 54 
Cr Bt ugn I 	XI 	0 I 	I 	i 	-1.23 OK 15.0 % 18.1 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 pg/I I 	X 	o 1 I -0.86 OK 10.0 % 74.2 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pgA p x 	o II -0.86 OK 10.0 % 51.8 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I 	I I x 	o -0.86 OK 10.0 % 98.7 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl p9/ IX I 	o I 	I -1.78 OK 15.0 % 16.7 22.4 22,8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/i I I X 	o I 1 -0.87 OK loon 95 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I xo I -0.17 OK 30 10.0 % 29.5 30.0 30,4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA f I I 	x I 	I I 0.13 OK 170 10.0 % 172.2 168 169 11.9 7,0 % 50 1 0 51 
Ni 81 Vg/ I I I 	Xo I -0.17 OK 10.0 % 23.4 23.7 23.8 2.84 11.9 % 48 2 1 51 
NI B2 pg/I I I I 	Xo -0.37 OK 10.0 % 65.7 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Ct pgA X 	o -0.63 OK 10.0 % 59.4 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I x o -0.47 OK 10.0 % 99.1 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl {tgfl ( I ( 	x o ( I -0.41 OK 10.0 % 35 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I I I 	Xo I -0.30 OK 10.0% 120.3 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I X o -0.40 OK 15 10.0 % 14.4 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I 	x I 0.05 OK 180 10.0 % 180.9 181 182 17.0 9.3 % 48 1 	0 49 
Pb 81 pg/I I I 	OX I 	I 0.18 OK 15.0 % 6.2 6.39 6.04 1.50 24.8 % 44 3 	3 50 
Pb 82 pgfl I ( I 	ox I 	I ( 0.27 OK 15.0 % 25.3 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl ugh o x 0.88 
0.71 
OK 15.0 °/ 61.7 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I o x 1 OK 10.0 % 119.9 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I I I 	x 	I 	I 0.06 OK 15.0 % 24.3 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg)1 I 	o 	xl 1 0.73 OK 15.0 % 83.7 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgl I o I X 4.83 OK 30 10.0 % 44.5 30.0 30.8 4.67 15.2 % 51 4 ' 	1 56 
Zn A2 ugn 0 	X 2.53 FAILED 150 10.0 % 188 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I I I o 1 	1 	X I i 	2.69 FAILED 15.0 % 28.5 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 Ug/i I I 1 	° 	I IX 	3.31 FAILED 10.0 % 76 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 pg)I I I f 	o 	I 	xj I 	1.79 OK Lip n/o 580 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I I I 	o 	x 
	
I 	0.90 
I 	2.021 
2.421 
OK 
OK 
FAILED 
10.0 % 1005 926 922 60.3 6.5 % 46 2 I 	0 48 
Zn Dl pg/I I I I 	o 	I 	X 15.0 % 61 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I I I I 	o 	I 	I 	X L 10.0 % 287 232 231 9.74 4.2 % 37 5 0 42 
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Parameter Sample Unit -3$ 	-2s 	-is 	0 	is 	2s 	3s Z-val ue 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. Mean 
I T' 
St.dev. 	Cv% - 
d 	n i i  N c> 
a 	öi 
v m 
-
å 
As Al pgA 1.5 25.0 % 1.51 1.50 0.531 	35.4 % 24 3 	7 34 
As A2 NgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As 81 VgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As 82 pgA 15.0 % 10.2 10.2 1.47 14.4°! 34 0 1 	j 35 
As C1 ug/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pgA 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgA 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/l 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ngt f 	I 	x 	I 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ig/l I 	x I 0.00 OK 25 10.0 % 25 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pgA Ix 	° 	 I -0.66 OK 15.0 % 1 1.10 1.11 0.149 13.4% 44 4 3 51 
Cd B2 Vg/ X 	° 	I -2.12 OK 15.0 % 5 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ugA Ix 	° 	I 	I -1.64 OK 15.0% 7: 	9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 -i; 	i-  ° 	I 	XI 1.81 OK 10.0 % 47 	39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ug11 x -0.03 OK 15.0 % 4 4.004.0 0.6211 15.4%36 3 	I 241 
Cd D2 pg/i I 	x 	1 	0 	I -1.53 OK 10.0 % 10 12.0 11.8 1.44 12.2 % 40 1 	! 0 	! 	41 
Co Al Ngll 20 10.0 % 20.0 20.9 4.67 22.3 % 33 	I 0 2 	35 
Co A2 ygA 120 10.0 % 119 119 11.6 9.7% 35 i 	0 	0 	35 
Co B1 pgA 10.0 % 25.3 25.3 4.27 16.9 % 33 	0 	2 	, 35 
Co 82 Ng/I 10.0 % 80.0 80.2 7.17 8.9 % 35 	' 	0 	: 	1 	' 	36 
Co C1 pgA 10.0 % 38.8 39.6 6.42 16.2 % 29 	0 	! 	1 	30 
Co C2 u9/i 10.0 % 162 161 14.4 8.9 % 31 	0 	0 	31 
Co D1 pg/I  10.0% 41.81 42.1 7.531 17.9% 27 	0 	2 	29 
Co D2 pgA 10.0 % 99.0 100 9.14 9.1 % 29 	: 	0 	' 	1 	! 	30 
Cu Al ug4 I 	I 	x 	I 0.00 OK 15 15.0 % 15 14.8 14.7 2.00 13.6 % 48 	3 	3 	54 
Cu A2 Ngt I x 	I 	I 0.00 OK 90 10.0 %, 90 88.9 89.0 6.12; 6.9 % 53 	1 	0 	54 
Cu B1 -ii; -  Ix 	° 0.66 OK 10.0 % 27 29.4 .  28.9 3.60 12.5 % 51 	1 	1 ! 	53 
Cu B2 ugh x ° 	 I 0.54 OK 10,0 % 70 74.1 :  74.0 5.32 7.2 % 51 3 0 54 
Cu C1 ugll o 	x 0.94 OK 10,0 % 28 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 Vg; I I 	ox , 	0.25 OK 10,0 % 122 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 ugn x 0.00 OK 15,0 % 15 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 NgA x -0.05 OK 10,0 % 80 80.J 80.4 7.32 9.1 % 42 1 0 	43 
Cr Al Vgn I x 	 I 0.00 OK 30 10.0 % 30 29.9 29.6 2.33 7.9 % 50 3 1 	54 
Cr A2 Ngll I x 0.00 OK 150 10.0° 150 149 150 13.5 9.0% 52 2 0 	, 	54 
Cr 81 ug/I I x 	° -0.661 OK 15.0 % 20 22.0 22.2 3.17 14.3 % 49 2 1 	' 	52 
Cr B2 pg)1 Xo -0.15 OK 10,0 0 80 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pgA I x 	I 	° I -1.53 OK 10,0 % 48 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 Ugn x I I 	° I 	I -3.06 OK l0% 75 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 ug11 xI 	 ° I -5.79 FAILED 15.0 % 3 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr I 	x ° 2.60 OK 10.0% 77 104 104 11.7 11.3 % 44 0 0 44 
Ni Al ug/I 30 10,0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I 170 10.0% 168 169 11.9 7.0 % 50 1 0 51 
Ni 81 ugfl 10,0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Ugn 10,0 % 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10,0 % 62.2 63.4 7.44 11.7 % 42 i 	0 1 43 
Ni C2 pg/l 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni Dt { g/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 v94 10.0% 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I 0 	x 2.00 OK 15 10.0 % 18 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I 0 Ix 	I 2.22 OK 180 10.0 % 220 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 u9I1 I 	I 	0 	x 	I 1.06 OK 15.0 % 7 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 N9)1  ° 	x 	I 1.56 OK 15.0 % 30 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 U9)1 0 I 	Ix 2.26 OK 15.0 % 73 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg)1 I ° I 	x 	I 1.61 OK 10.0 % 130 112 112 15.1 13.5 % 38 3 0 41 
Pb Dt pg/I I I 	I 	° Ix 	I 1.36 OK 15.0 % 29 24.8 24.1 5.35 22.2% 39 0 1 40 
Pb D2 pg/I I I ° x I 1.73 OK 15.0 % 95 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	x 	o -1.00 OK 30 10.0 % 27 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I 	x 1 	o I -1.33 FAILED 150 10.0 % 130 147 147 3.20 2.2% 47 9 0 56 
Zn B1 pgA I Ix 	I 	° I -1.74 OK 15.0 % 15 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I 	x I 	0 I -1.24 OK 10.0 % 50 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I I 	x I 	o -1.36 OK 10.0 % 425 490 4921 31.4 6.4 % 46 2 0 48 
Zn C2 Ugh II Ix 	I 	0 I I -1.81 OK 10.0 % 755 926 922 60.3 6.5 % 4i12 0 48 
Zn Dl pg/I I I 	I 	x 	0 II 	I -0.54 OK 15.0 % 43 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I I I 	x 	° I 	I 	I -0.91 OK 10.0 % 210 232 231 9.74 4.2 % 37 5 0 42 
LIITE 7/27 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 27 
Parameter Sample Unit -3$ 	-25 	-15 	0 	15 	2$ 	35 2-value 
Grubbs 
test 
Assned 
value 
Target 
dev. 
Lab's 
result 
I 
Md. 	Mean 	St.tlev. 	CV%  
d 
n 
r 
n 
P 
3 u, 
- 
m 
z 
ö m 
o~ 
- 
c 
As Al pgll I 	I 	I 	oX 	I 	( 	I 0.19 OK 1.5 25.0 % 1.57 1.51 1.50 0.531 	35.4 % 24 3 7 34 
As A2 Vgå I I 	ox 0.24 OK 25 j_% 25.6 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ng/I I 	I 	X 	o -0.48  3.72 3.92 4.01 0.953 23.8 / 28 1 6 	i 35 
As B2 ugh X -0.07 OK 15.0 % 10.1 10.2 10.2 1.47 
44O/ 34 0 1 35 
As C1 ugA X 	I 	I 0.06 OK 15.0 % 10.7 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 { g/I I 	I 	o 	X 	I 	I 	I 0.39 OK 15.0 % 30.8 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ng/I I X 0.11 OK 15.0 % 5.53 5,53 5.44 1.10 20.2 % 25 1 1 	127 
As D2 -i 	;i-  I I I 	X 0.00 OK 15.0 % 15.3 15.5 15.3 2.46 16.1 % 27 0 0 127 
Cd Al ugh X 	 I 0.00 OK 2.0 15.0% 2 2,00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 Ngt X 	I I 	I 0.08 OK 25 10.0 % 25.2 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl NgA I Xo 0.30 OK 15.0 % 1.06 1.101.1 0.149 13.4  
Cd 82 pg/l I I I 	Xo •0.15 OK 15.0 % 7.17 7,20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pg/I Xo -0.35 OK 15.0 % 8.79 9,21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 NgA X 	I 1 0.10 OK 10.0 % 40.2 39.8 39.8 3.93 9.9 % 41 1 0 	142 
Cd D1 Vg/1 X 	I I -0.03 OK 15.0 % 4 4.00 4.02 0.621 , 15.4 % 36 1 3 2 41 
Cd D2 ugh I OX f 	0.17 OK 10.0 % 121 12.0 11.8 1.44 12.2 % 40 	1 	0 41 
Co Al ug/I X 0.10 OK 20 10.0 % 20.2 20.0 20.9 4.67 22.3 % 33 	0 	2 	135 
Co A2 Ug/I I 	X I -0.08 OK 120 10.0 % ____ii2I 119 119 11.61 9.7 % 35 	0 	! 	0 	35 
Co B1 V9! I X 	I I 0.12 OK 10.0 25.6 25.3 25.3 4.271 16.9 % 33 	0 	2 	35 
Co B2 UgA I X I 	I 0.05 OK 10.0%80.680.080. 7.171 8.9° 35 	: 	0 	' 	1 	36 
Co C1 Ugh Xo 0.23 OK 10.0 39.61 6.42 16.2% 29 	0 	1 	• 	30 
Co C2 pgll 1 	X 	I 0.12 OK 10.0 % 163 162 161 ; 14.4 8.9 % 31 	0 	0 	31 
Co ii I X0 	I -0.26 OK 10.0 % 41 41.8 42.1 7.53 17.9% 27 	0 	2 	29 
Co D2 pg11 X 	I I -0.02 OK 10.0%99.899.010J 9.14 9.1%29:o 1 	30 
Cu Al Ng1I I OX 0.13 OK 15 15.0% 15.3 14.8 14.7 2.00 13.6 % 48 3 3 	54 
Cu ii il OX 0.21 OK 90 10.0 % 91.9 88.9 89.0 6.12 6.9 % 53 1 0j 54 
Cu B1 1jg4 o Ix I 1.21 OK 10.0°/ 32.41 29.4 28.9 3.60 12.5 % 51 I 	1 1 	53 
Cu B2 Ngt 0 	XI I 0.69 OK 10.0 % 79.11 74.1 74.0 5.32 7.2 % 51 I 	3 0 	54 
Cu C1 i I 0 	X 	I 1.09 OK 10.0 % 28.4 26.0 25.6 5.15 20.1 % 46 0 0f 46 
Cu C2 pgA I I 1 	0 	XI 1 0.76 OK 10.0 % 128 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 Vg/i I 1 0 	IX 1 1.20 OK 15.0% 17.7 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 Ng/I I 0 	X I 088 OK 87.5 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ii X -0.07 OK 30 29.8 29.9 29.6 2.33 79% 50 3 1 
54 
Cr A2 N9Il I OX 0.13 OK 150 10.0°! 152 149 150 13.5 9.0% 52 2 0 54 
Cr 61 ugn I I 	I OX 	I 	I I 0.18 OK % 22.8 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr 82 Ngt I OX 	I I 0.25 OK  83.2 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr C1 ug1 X 0.02 OK 
p150 
 56.8 57.2 56.7 5.78 10.2% 41 4 2 
Cr C2 Ng/I I 	X 	o 	I •1.08 OK % 96.3 107 108 18.4 17.0 % 48 0 0 
D1 Ng/I I I 	I 	oX 0.29 OK 
4
Cr % 23.8 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Ngll I I 	I 	X 	I 	I I 0.10 OK % 105 104 104 11.7 11.3% 44 0 0 44 
Ni Al p911 X -0.03 OK 30 % 29.9 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 hgd X 	I 0.12 OK 170 % 168 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 ug/I I 	o X 0.46 OK 10.0 % 24.9 23.7 23.8 2.84 119% 48 2 1 51 
Ni 82 Ugh I 	0 	X 	I I 0.38 OK 10.0 % 70.8 67.6 68.2 4.67 6.8 % 48 3 J1 52 
Ni Ngt I I 	I 	OX 	I 	I I 0.25 OK 10.0 / 65 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni ugh I 	X I I 0.10 OK 10.0° 105 103 104 10.9 10.5 % 42 2 0 44 
Ni p9JI I 	0 	X 	I I 0.41 OK 10.0 % 38 35.2 36.5, 3.63 9.9 % 37 2 1 40 
Ni 
$A2 
{igl I 	OX I 0.24 OK 10.0° 127 123 124 11.2 9.0% 40 1 0 41 
Pb  ug4 X 0.07 OK 15 10.0 % 15.1 15.1 15.5 1.201 7.7 % 44 4 2 50 
Pb  pg/I I I I 	X 	I I -0.11 OK 180 10.0% 178 181 182 17.0 9.3 % 48 1 0 49 
Pb  ug/I I o I X 2.37 OK 15.0 % 8.19 6,39 6.04 1.50 24,8 % 44 3 3 50 
Pb B2 p911 I 	0 X I 0.49 OK 15.0 % 26.1 24.9 24.3 4.16 17,1 % 46 3 1 50 
Pb C1 Ng11 I OX 0.38 OK 15.0 % 57.6 57.3 54.5 13.9 25,5 % 40 0 1 41 
Pb C2 Ngt I OX 0.18 OK 10.0% 114 112 112 15.1 135° 38 3 0 41 
Pb D1 ugf I I 	0 	X 1 	1 I 0.77 OK 15.0 % 26.9 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Ngll o x I I 0.52 OK 15.0 % 81.3 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ugA I OX 0.20 OK 30 10.0 % 30.6 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ugh X -0.07 OK 150 10.0 % 149 147 147 3.20 2,2 % 47 9 0 56 
Zn B1 ugA I I 	XO -0.13 OK 15.0 % 19.9 20.0 20.3 2.30 11,3 % 47 5 2 54 
Zn B2 Vgn I I OX I 	I 	. 0.21 OK 10.0 % 58.3, 57.5 57.1 4.37 7,7 % 50 3 0 53 
Zn C1 pgA I I' I 	oX 0.30 OK 1 0.0 507 490 492 _31.4 6.4% 2  46 0 48 
Zn C2 I 	ug4 oX I 0.30 OK 10.0% 950 926 922   46 I 	2 0 48 
Zn D1 	ugh I 0 IX 	I 	1 1.37 OK 
_ 
15.0 % 56.4 45.5 46.8 8.29 7.7 % 40 1 1 42 EI-Zn D2 	Ngt I o X I 	I 0.43 OK _ 10.0% 241 232 231 9.74 4.2 % 37 5 0 42 
LIITE 7/28 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 28 
[ - 
Parameter Sample Unit -3s 	-2s 	-Is 	0 	is 	2s 	3s Z-value 
GNbbs 
test 
Assned 
value 
Tagel 
dev, 
Lab's 
result 
Md. Mean St.dev. 	CV%  
å 
m 
m 
n 3 - 
= 
z 
3 
~ 
P 
As Al 99/1 1.5 25.0 % <5 1.51 1.50 0.531 	35.4 % 24 3 1 7 34 
As A2 u911 i 	i 	l 	x 	o -0.48 OK 25 10.0 % 23.8 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 pg/I 15.0 % <5 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I ox 0.26 OK 15.0 % 10.6 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl u911 ox 0.31 OK 15.0 % 11.1 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 u9/ Xo -0.37 OK 15.0 % 27.5 29.2 29.1 4.091 14.1 % 28 0 0 28 
As D1 pg/I ox 0.20 OK 15.0 % 5.6 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/I x 0.09 OK 15.0 % 15.5 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Xo 0.13 OK 2.0 15.0 % 1.96 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ugn o X 0.88 OK 25 10.0 % 27.2 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 u9A x -0.06 OK 15.0 % 1.1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 u911 i 	 x 	1 0.10 OK 15.0 % 7.44 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 v9A I 	1 	X 1 	o 	1 1 	1 -1.24 OK 15.0 % 7.56 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 lig/I I 	X 	1 0 	1 1 -2.49 OK 10.0 % 29.9 39.8 39.8 3.931 9.9 % 41 1 0 42 
Cd D1 p9n 1 	o 	I x 1 1.29 OK 15.0 % 4.8I 4.02 0.621 15.4 % 36 3 I 	2 41 
Cd D2 pg/I x 	I 	o 	I -1.53 OK 10.0 % 101 12.0 11.8 1.44 i 	12.2 % 40 1 0 41 
Co Al pgll 20 10.0 % <100 20.0 20.9 4.671 22.3 % 33 0 I 	2 135 
Co A2 { g)1 i 	i 	(x 	o 	i 	i -0.67 OK 120 10.0 % 112 119 119 11.6 9.7 % 35 ! 	0 j 	0 135 
Co B1 pg/I 10.0 % <100 25.3 25.3 4.27 16.9 % 33 	0 	2 	35 
Co B2 Y9ll 10.0 % <100 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 u9/1 10.0 % <100 38.8 39.6 6.421 	16.2 % 29 	0 	' 	1 	30 
Co C2 UgA 1 	1 	I 	x 	o 	1 	I 	i -0.43 OK 10.0% 154 	162 161 14.41 8.9 % 31 	0 	0 	131 
Co D1 u9A  _i22 _% <100 	41.8 42.1 	7.53 17.9 % 27 	_. 	0 	2 	! 	29 
Co D2 ug4 10.0 % <100 	99.0 1001 9.14 9.1 % 29 	: 	0 	1 	I 	30 
Cu Al pg4 1 	l 	x 	I 	o 	 i -1.42 OK 15 15.0 % 11.8 14.8! 14.7 2.00 13.6 % 48 	i 	3 	' 	3 	54 
Cu A2 ligA I 	1 	ox 	I i 0.19 OK 90 10.0% 91.7 88.9 89.0 6.12 6.9 53 	1 	i 	0 54 
Cu B1 Ugll Ix 	1 	o 1I -2.80 OK 10.0 % 20.81 29.4 28.91 3.60 12.5 % 51 	1 1 53 
Cu B2 ug/I l 	1 	o 	x 	1 	1 1.07 OK 10.0 % 81.91 74.1 74.0 5.32 7.2 % 51 	3 0 54 
Cu C1 Ngll l 	xl 	1 	o 	1 1 	1 -2.30 OK 10.0 % 19.7 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 u9i x 	o I -1.01 OK 10.0 % 107 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I 1 	1 	Ix 	o -0.71 OK 15.0 % 13.4 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ug/I 1 	1 	o 	I x 1.13 OK 10.0 % 89.5. 	80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ug/I o I x I 1.37 OK 30 10.0 % 34.1 p29. 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I o X 	I I 	1 0.47 OK 150 10.0 % 157 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/I o 1 	x 1 	1 1.53 OK 15.0 % 27.3 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I 1 	o 	x1 1 	1 0.64 OK 10.0 % 86.4 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl yg/I I 	0X 1 	1 0.95 OK 10.0 % 62.1 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 Vg/I 0 	IX 1 	l 1.30 OK 10.0% 122 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl V9Il 1 	o 	Ix 1 	l 1.29 OK 15.0% 27.2 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 lig/I 1 	1 	o 	X I 1 0.87 OK 10.0% 113 104 1041 11.7 11.3 % 44 0 0 44 
Ni Al pg/I x -0.10 OK 30 10.0 % 29.7 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgIl Xo ( -0.24 OK 170 10.0 % 166 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pg)1 I 	l 	Xo I 	1 -0.34 OK 10.0 % 23 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I 1 	X 1 0.00 OK 10.0 % 68.2 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I X 	o 	1 I 1 -1.04 OK 10.0 % 56.8 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I I 	I X0 	1 1 -0.67 OK 10.0 % 97 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I 1 	I o 1 	x 1 2.58 OK 10.0 % 45.9 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I Ix 	o -0.81 OK 10.0 % 114 123 124 11.2 900 40 1 0 41 
Pb Al {tg/1 I 	X 	o 	1 -0.47 OK 15 10.0 % 14.3 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pgA 1 	1 	oX 	I 1 1 0.22 OK 180 10.0 % 184 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pg/I 15.0 % <5 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I XI 	1I 	o 	1 	1 -5.02 FAILED 15.0 % 6 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I Xi 	1 	1 	o I -4.84 OK 15.0 % 14.9 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I i I 	x 0.00 OK 10.0% 112 112 112 15.1 13.5° 38 3 0 41 
Pb Dl ug/I xi 	I 	0 	 -3.29 OK 15.0 % 12.2 24.8 24.1 5.35 22.2 0/ 39 0 1 40 
Pb D2 ug/I i 	x 	1 	o 	1 	1 	1 	-2.02 OK 15.0 % 52.6 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg4 30 10.0 % <50 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA 1 	 Xo 	I -0.20 OK 150 10.0 % 147 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I 15.0 % <50 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn 82 pg/I l 	1 	X 	o 	1 	1 	1 -0.89 OK 10.0 % 52 57.5 57.1 4.37 7.7 % 50 3 I 	0 53 
Zn Cl pg/I 1 	1 OX 	i 	1 	i 0.18 OK 10.0 % 501 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I i 	i 	i 	x i 0.03 OK 10.0 % 925 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I 15.0 % <50 45.5 46.8 8.29 17.7 % 40 1 1 l 	42 
Zn D2 ugfl i 	i 	ox 	I 	i 	I 0.22 OK 10.0 % 236 232 231 9.74 1 4.2 % 37 5 0 42 
51 
	
LIITE 7/29 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 29 
Pa rameter Sample Unit -3s 	-2s 	-15 	0 	is 	2s 	3s 	Z-value 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's - 	Md. result Mean 	St.dev. Cv% 
T 
d 
v 	o 
Z 
C 
3 
3 	m 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 	3 7 	34 
As A2 NgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 ugll I 	I 	I 	X 0.07 OK 15.0 % 4.05 3.92 4.01 0.953 23.8 k 28 1 6 35 
As B2 -i; -  X 	I 	I 	I 0.00 OK 15.0 % 10.2 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgll I 	I 	x 	o -0.54 OK 15.0 % 5 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 Pgll I 	I 	I 	x 	o -0.39 	OK 15.0 % 14.4 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgll 2.0 15.0 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I 25 _i2° 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 gg)1 I 	I 	I 	Xo 	I 	I I -0.12 OK 15.0% 1.09 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 vgf I 	I 	I 	X 0.12 OK 15.0 % 7.2 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 pg/I 15.0  9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/I 10.0 39.8 3.93 9.9 % 41 1 0J_ 42 
Cd D1 pgA I 	x 	o 	I 	I 	I -0.88 OK 15.0 % 3.49 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 pg4 I 	I 	I 	o 	x 0.93 OK 10.0 % 12.9 12.0 11.8 1.44 12.2% 40 1 0 Th41  
Co Al pgll 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 2 35 
Co A2 vgll 120 10.0 119 119 11.6 9.7 % 35 0 	0 	35 
Co B1 {ig4 I 	Ix 	o 	 I -1.78 OK 10.0 % 20.8 25.3 25.3 4.27 16.9% 33 0 	2 	35 
Co B2 pgA I x 	0 	I 	I 	I -1.08 OK 10.0 % 71.5 80.0 80.2 7.17 8.9 % 35 I 	0 	i 	1 	36 
Co C1 p911 10.0% 38.8 39.6i 	6.42 16.2% 29 	0 	130 
Co C2 pg4 10.0 % 162 161 ! 	14.4 8.9 % 31 	0 	' 	0 	31 
Co IX 	0 -0.830K 10.0 % 38.6 41.8 42.1 	7.5319% 27 	0 	2 	29 
Co D2 pgll I 	I 	1X0 	I 	I 	I 0.51 OK 10.0° 94.9 99.0 1001 	9.14 	9.1 'Yo 29 	0 	1 	30 
Cu Al pg/I 15 _!c _o 14.8 14.7I 	2.00 13.6 % 48 	3 	3 1 	54 
Cu A2 pg4 90 M0 88.9 89.0 6.12 6.9 % 53 	1 0 54 
Cu B1 Ngfl I 	II 	o 	x 	I 	I 0.52 OK 10.0 % 30A 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pgll I I 	CXI 	I 	I 49 OK 10.0 % 77.6 74.1 74.0 5.32 7.2%513 0 54 
Cu C1 pg/l 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgll I 	I 	Ix 	o 	j 	I 	I -0.67 OK 15.0% 13.5 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 p911 XI 	I 	o I -5.41 FAILED 10.0 % 36.9 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Wg/1 30 10.0 % 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ngll 150 10.0  150 13.5 9.0 % 52 2 0 54 
Cr B1 ; I 	I 	oX 	I 	I 	I 0.33 OK 15.0 % 23.3 22.0 22.2 3.17 14.3 % 49 2 1 	52 
Cr B2 yg/I I 	I 	I 	o 	I 	x 	I 2.08 OK 10.0 % 98.1 81.1 81.2 7.57 9.3 % 51 1 1 	53 
Cr C1 pg/I 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ug/l  10.0° 107 108 18.4 17.0% 48 0 0 48 
Cr D1 p911 I 	I 	I 	o 	I 	x 	I 	I 1.52 OK 15.0 % 28 22.4 22.8 3.35 14.7 % 38 3f 43 
Cr D2 pg4 I 	I 	I 	o 	I 	x 1.53 OK 10.0 % 119.9 104 104 11.7 11.3% 44 -oj 0 44 
Ni Al vg/I 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 -iii; 170 1O.00 168 169 11.9 7.0% 50 1 0 51 
Ni B1 p911 i 	I 	I 	o 	X 	I 	I 0.88 OK 10.0 % 25.9 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	I 	I 	o 	x I 	I 	I 0.88 OK 10.0 % 74.2 67.6 68.2 4.67 6.8%_3 1 52 
Ni C1 pgll 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgll j_ _o 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I I 	I 	I 	o 	Ix 	I 	( 1.37 OK 10.0 % 41.5 35.2 36.5 3.63 9.9% 37 2 1 40 
Ni D2 pg/I I 	Il 	0 	X 	I 	I 0.72 OK 10.0 % 132.9 123 124 11.2 9.0% 40 1 0 41 
Pb Al P9 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 .ig/I 180 10.0° 181 182 17.0 9.3% 48 1 0 49 
Pb B1 pg/I I 	I 	I 	OX 	I 	I 0.38 OK 15.0 % 6.38 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 gg/ I 	I 	I 	o 	x 	I 	I 0.38 OK 15.0 % 25.7 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg11 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0 % 112 112 15.1 13.5 % 38 3 0 41 
Pb D1 ugA I 	I 	I 	0 	X 	I 0.89 OK  27.3, 24.8 24.1 5.35 22.2% 39 0 1 40 
Pb D2 pg/I X I 	I 	I 	o I 	J  -3.25 OK 15.0 % 38.6 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ug/l 30 10.0 % 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I 150 10.0% 147 147 3.20 2.2% 47 9 0 56 
Zn Bl Ng/I I 	xo 	I 	I I -0.26 OK 15.0% 19.5 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 pg/I I 	II 	x I 0.07 OK 10.0 % 56.7 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I 10.0 % 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgll i 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I I 	I 	I x 	0 	I 	I 	I -0.63 OK 15.0 % 42.4 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I I 	I 	I 	Xo 	I 	I I 	-0.13 OK 10.0 227.9 232 231 9.74 4.2 % 37 5 0 42 
LIITE 7/30 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 30 
Parameter Sample Unit •3s 	-2s 	-Is 	0 	Is 	2s 	3s Z-value Grubbs test 
AsslOnetl 
value 
Target 
dev. 
's Lab 	M. 
result Mean 	I 	St.dev. 	Cv% d Q i 	m n ct 3  - 
Z 
ö 
^ 
As Al pg/I 1.5 25.0 % 1.51 1,50 0.531 35.4 % 24 3 7 34 
As A2 pgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 p9A 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As 82 U9A 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 Ng/l  1O% 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 u9A 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 p9A 15.0 % 5.53 5,44 1.10 20.2 % 25 1 1 27 
As D2 pg/I  15.0% 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg4 i 	 o 	 Ix 3.33 OK 2.0 15.0 % 3 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd  0 	I 	I 	I X 13.00 FAILED 25 10.0 % 57.5 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 V9;i i 	I 	I 	o 	I Ix 9.25 FAILED 15.0 % 2.65 1.10 1,11 0.149 13.4 % 44 4 3 51 
Cd 82 N911 I 	I 	I 	o 	I 	x 1.89 OK 15.0 % 9.41 7.20 7,33 1.17 16.0 % 49 1 1 51 
Cd C1 PgA 15.0 % 9.21 9,28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/1 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 N9/1 I 	I 	I 	0 	I 	X1 	I 1.82 5.12 4.00 4.02 0.621 15.4% 36 3 2 141 
Cd D2 pg/I j 	( 	I 	0 	I 	X 	( 	( 1.61 OK 10.0% 13.7 12.0 11.8 1.44 12.2 % 40 1 ; 	0 	1 	41 
Co Al pg/I 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 	2 	35 
Co A2 p911 120 10.0% 119 119 11.6 9.7 % 35 0 	0 	35 
Co B1 lig/1 10.0 % 25.3 25.3 4.27 16.9 % 33 	0 	2 	35 
Co 82 ug/I 10.0 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 N9/I 10.0 % 38.8 39.6 6.42 16.2 % 29 	0 	1 	30 
Co C2 p911 10.0 162 161 14.4 8.9 % 31 	0 	0 	31 
Co D1 pg/I 10.0 % 41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 pgA 10.0 % 99.0 100 9.14 9.1 % 29 0 	1 	30 
Cu Al pgll I 	I 	I 	x 0.00 OK 15 15.0 % 15 14.8 14.7 2.00 13.6 % 48 3 l 	3 	54 
Cu A2 u94 I 	I 	Xo -0.13 OK 90 10.0 % 88.8 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 u94 II 	o 	XI 0.66 OK 10.0% 30.8 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 p911 I 	I 	Xo -0.27 OK j__% 72 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 pg/1 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 N911 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 Ngll o X 1.02 OK 15.0 % 17.3 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 NgA I 	I 	I 	Xo 	I 	I 	I -0.17 OK 10.0 % 79 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al p9/I I 	x 	o -1.07 OK 30 10.0 % 26.8 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 P9/ X o -2.00 OK 150 10.0% 120 149 150 13.5 9.0% 52 2 0 54 
Cr B1 p9/1 I 	x 	I 	I 	o 	I 	1 -2.52 OK 15.0 % 13.8 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/i I 	x 	I o -2.49 OK 10.0 % 61 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 vg/I 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 U9A  10.0% 107 108 18.4 17.0% 48 0 0 48 
Cr D1 pgll XI 	o 	I -2.13 OK 15.0 % 15.5 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Ugn x I o -2.36 OK 10.0% 79.5 104 104 11.7 11.3% 44 0 0 144 
Ni Al Ng/I I 	x 	I o 	 1 -2.57 OK 30 10.0 % 22.3 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 pg/I I 	I 	I x 	o -0.71 OK 170 10.0 % 158 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl Y9/ I 	o 	I 	x 	I 2.48 OK 10.0 % 29.7 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni 82 pg/i o X 1 0.81 OK 10.0 % 73.7 67.6 68.2 4.67 6.8 % 4B 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 u9/ 10.0% 103 104 10.9 10.5% 42 2 0 44 
Ni Dl pg/I o x 0.41 OK 10.0 % 38 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I I I 	o I X 	1 1.21 OK 10.0% 139 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I o I I x 3.33 FAILED 15 10.0 % 20 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 N9Il I 	o I 	I x 2.28 OK 180 10.0 % 221 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/I OX 0.23 OK 15.0 % 6.25 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb 82 U9/ Xo -0.36 OK 15.0 % 23 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0% 112 112 15.1 13.5% 38 3 0 41 
Pb Dl pg/I I X 	o -1.74 OK 10% 17.8 24.8 24.1 5.35 22.2 % 39 j  0 1 40 
Pb D2 pg/i I o 	1 	I X 3.24 OK 15.0 % 112 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	I 	I 	o 	1 	I 	Ix 3.33 OK 30 10.0% 40 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 vg/I X 1 o -8.73 FAILED 150 10.0 % 19 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgA o (x 3.19 FAILED 15.0 % 30 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 V9/ 0 	I 	Ix 4.01 FAILED 10.0 % 80 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/i 10.0 % 490 492 31.4P 6.4 % 46 2 0 48 
Zn C2 pg/I 10.0 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/i I 	I 	I 	0 	X 1.88 OK 15.0 % 60 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 ugl1 X I 	I 	I 	o 	I 	I 	I -8.74 FAILED 10.0 % 29 232 231 9.74 4.2 % 37 5 0 42 
53 
	
LIITE 7/31 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 31 
Parameter Sample 	Unit 
Grubbs 
-3s 	-2s 	-is 	0 	1s 	2s 	3s 	Z-value test 
Assigned 
value 
Target 
a ev. 
Lab's 
result Ma. Mean 
	St.aev. 	CV% 
d 
 ° 
w G~ 
I~ 
3 
m 
= 
m - 
As Al' ugL I 	I 	I 	x 	I 	I 	I 0.00 OK 1.5 25.0 % 1.5' 	1.51 1.50 0.531 35.4% 24 3 7 34 
As A2 pgA I I 	Xo 	I 	I -0.28 OK 25 10.0 % 24.3 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 vgA x 	I -0.02 OK 15.0 % 4 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 Ng4 Xo -0.13 OK  10 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 NgA 15.0 % 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 pgR 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I liii 15.0 % 5.53 5.44 1.10 20.2% 25 1 1 l 	27 
As D2 Ngll 15.0 % 15.5 15.3 2.46 16.1%270 0 ! 	27 
Cd Al pgl, I 	I 	I 	x 	I 	I 	I 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5% 46 3 1 	i 	50 
Cd A2 Ng/ I I 	I 	x 	I 	I 0.12 OK 25 10.0 % 24.7 24.7 25.4 2.82__ L 11.1 % 46 4 0 	150 
Cd Bl pg/1 Ix 	0 	I -0.66 OK 15.0 % 1 1.10 1.11 0.149 13.4% 44 4 3 	51 
Cd B2 p9)1 I 	X0 -0.39 OK 15.0 % 6.9 7.20 7.33 1.17 16.0 % 49 1 1 	51 
Cd C1 ug/I 15.0 % 9.21 9.28 1.26 13.6% 41 	1 0 	' 42 
Cd C2 pg/I 10.0 % 39.8 39.8 3.93 9.9 % 41 	1 0 	, 	42 
Cd D1 pgA 15.0 % 4.00 4.02 0.621 15.4 % 36 3 2 	41 
Cd D2 pgA 10.0 % 12.0 11.8 1.44 12.2 % 40 1 	i 0 	1 	41 
Co Al pg/l 20 10.0 % 20.0 20.9 4.67 22.3 % 33 I 0 	i 	2 	35 
Co A2 NgA 120 _ c _o/ 119 119 11.6 9.7 % 35 	' 	0 	, 	0 	; 	35 
Co B1 p911  _i9 _o/ 25.3 25.3! 4.27 16.9 % 33 	0 	' 	2 	1 35 
Co B2 NgA 10.0 % 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 pg4 10.0 % 38.8. 39.6 6.42 16.2 % 29 	0 	1 	30 
Co C2 NgA 10.0 % 162 161 _ 14.4, 8.9% 31 	0 	0 	31 
Co D1 pg/I 10.0 % 41.8 42.1 7.53 17.9 % 27 ! 	0 	2 	29 
Co 02 ugA 10.0 % 99•QL 100, 9.14 9.1 % 29 	0 	1 	30 
Cu Al Ng4 II 	IX I 0.00 OK 15 15.0 % 15 14.8 14.7' 2.00 13.6% 48 
Cu jjjjj pg4 I 	I ox 	I 	I 0.22 OK 90 10.0 % 92 88.9 89.0 6.12 6.9 % 53 ~O5 
Cu Bl ug! I I 	0X 0.73 OK 10.0 % 31 29.41 28.9 3.60 12.5 % 51 
Cu B2 Ng/I I 	I 	I _0X I 	I 	I 0.54 OK 10.0 % 78 74.1 1 	74.0 5.32 7.2% 51 3 0 54 
Cu C1 pg/l 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu ii 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgA 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pg/I 10.0 % 80.3 80.41 7.32 9.1 % 42 1 0 43 
Cr Al NgIi Ix° 	I 	I 	I __ i -0.33 OK 30 10.0 % 29 29.9 29.61 2.33 7.9% 50 3 1 54 
Cr A2 pg/I I 	Xo 	I 	II -0.27 OK 150 10.0% 146 149 150 13.5 9.0% 52 2 0 54 
Cr B1 pgA I 	I 	X I -0.06 OK 15.0 % 22 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ugI1 I I 	x 	 I -0.02 OK 10.0 % 81 81.1 81.2 7.57 9.3 % 1 1 53 
Cr C1 vg/I 10.0 % 57.2 56.7 5.78 10.2 % 4 2 47 
Cr C2 Ngll 10.0 % 107 108 18.4 17.0 % 0 0 46 
Cr 	D7 1i91 15.0 % 22.4 22.8 3.35 14.7 % 
p44 
3 2 43 
Cr D2 pg/i 10.0% 104 104 11.7 11.3 % 0 0 44 
Ni Al pg/I ° 	x 	I 	I 	I 0.40 OK 30 10.0% 31.2 30.0 30.4 3.5J 11.7 % 2 1 50 
Ni A2 Ngt I 	X 	I 	I 	I -0.06 OK 170 10.0 % 169 168 169 11.9 7.0 % 1 0 51 
Ni B1 pg/I I 	I 	I 	x 	I 	I 	I 0.13 OK 10.0% 24.1 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgA I I 	ox 0.34 OK 10.0 % 70.5 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pgA 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 ug/I 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/i 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ng/I 10.0% 123 124 ll.j 9.00/ 40 1 0 41 
Pb Al pg/I ° 	Ix 	I 1.33 OK 15 10.0 % 17 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Ngt I 	I 	x 	o -0.44 OK 180 10.0 % 172 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/l I 	I 	° Ix 3.82 OK 15.0% 9.5 6.39 6.04 1.50 24.8 % 44 3 3 50 
•Pb 	B2 pg/I I 	I 	ox 	I 	I 0.19 OK 15.0 % 25 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ngll 10.0 % 112 112 15.1 13.5 % 38 :_ 3J0 41 
Pb D1 pgA 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I 15.0 % 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al U911 I 	I 	x 	I 0.00 OK 30 10.0 % 30 30.0 30.8j 4.67 15.2 % 51 4 1 56 
Zn jjj W9A I 	I 	I 	x° 	I 	I  OK 150 10.0 % 146 147 147 3.20 2.2% 47 9 0 56 
Zn B1 pg TI 	I 	x ° 	I 	I -0.43 OK 15.0 % 19 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pgA I 	I 	°X 0.16 OK 10.0 % 58 57.5 57.1 4.37 7.7 % 50 3 of 53 
Zn Cl pgA 10.0 % 490 4921 31.4 6.4 % 46 2 0 48 
Zn 	C2 ug/l 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pgA 15.0 % 45.5 46.8 	8.29 17.7 % 40 1 1 42 
Zn jjjj _p 1111111 10.0 % iiiij2 2311 	9.74 4.2 % 37 5 0 42 
LIITE 7/32 
	
54 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 ________(__Lab 32 
Parameter Sample Unit 32s 	-1$ 	0 	1s 	2s 	3s 	I Z-valueGrubbs test 
Assigned 
value 
Target 
tlev. 
Md. 	Mean 
result 
Lab's  
Sl.tlev. 	CV°6 
a  
uPil v 
As Al vglt I 	I 	I 	° 	x 	I 1.07 OK 1.5 25.0 % 1.9 1.51L 1.50 0.531 35.4 % 24 3 7 34 
As A2 ugh I 	Xo 	I I 0.28 OK 25 10.0 % 24.3 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bt Yg; Ix 	° 	I 0.85 OK 15.0% 3.5 3.92 4.01 0.953 23.8 % 28 1 16  35 
As B2 ; 1 	X 0.00 OK • 15.0 % 10.2 10.2 10.2 1.47 14.4 % 34 0 Ti 35 
As C1 pgA x 	o -1.64 OK 15.0 % 8 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 p911 x 	° 	I -0.89 OK 15.0 % 25.2 29.2 29.1 4.09 14.1 % 28 0 0 28 
Dl pgA I 	I 	X 	I 	° 	I -1.52 OK As 15.0 % 4.2 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA I 	x o 	I -2.09 OK 15.0 % 10.5 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugA Ix 	° 1 -0.63 OK 2.0 15.0% 1.81 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 pgA I 	Xo I -0.18 OK 25 10.0 % 24.56 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pgA x1 	0 I -1.14 OK 15.0 % 0.92 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 Ngt x 	° -0.95 OK 15.0 / 6.29 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pgA XI 	° -1.16 OK 15.00/ 7.66 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pgA I 	x o I -0.54 OK 10.0 % 37.65 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd Dl pgA I 	x° I J 	, -0.27 OK 15.0 % 3.86 4.00 4.02 0.621 15.4 % 36 	, 3 2 41 
Cd D2 Ngt I 	XI 	° II 1.16 OK 10.0 % 10.43 12.0 11.8 1.441 12.2% 40 	I 1 	, 0 	! 41 
Co Al u9A 20 10.0 % 20.0 20.9 4.67 22.3% 33 	! 0 	2 	35 
Co A2 pgA 120 10.0 % 119 119 11.61 9.7% 35 , 	0 	, 	0 	35 
Co Bl pgA ! 10.0 % 25.3 25.3 4.27] 16.9% 33 0 	2 	35 
Co B2 pgA 10.0 % 80.0 80.2 7.17 	8.9 % 35 	i 0 	1 	36 
Co Cl ug/I 10.0 % 38.8 39.6 6.4216.2% 29 	0 	1 	' 	30 
Co C2 pgA 10.0 % 162 161 14.4 , 	8.9 % 31 	0 	0 	• 	31 
Co D1 ugA 10.0 41.6 42.1' 7.5317.9% 27 	', 	0 	2 	29 
Co D2 NgA  i99_% 
99.0 1001 9.1 4 	9.1 % 29 	I 	0 	1 	; 	30 
Cu Al pgA I 	I 	Ix _o 	 I 	-0.62 OK 15 15.0 % l3.614.8 14.71 2.00, 	13.6 % 48 3 	3 	54 
Cu A2 ug4 I X ° 0.44 OK 90 10.0 % 8688.9 89.0 6.121 6.9 % 53 1 	0 	I54 
Cu Bl ug/I o x 	I 1.04 OK 10.0 % 31.91 	29.4 28.9 3.60 12.5 % 51 1 	1 	153 
Cu B2 Ngt II oXI 	I 0.14 OK 10.0 % 75 	74.1 74.0 5.32 7.2 % 51 3 	0 	54 
Cu C1 pgA ° 	I)_  1.17 OK 10.0 28.6 	26.0 25.6 5.15 
__ j _I 46 0 0 46 
Cu C2 {tg/I 1 ° X 	I 0.42 OK 10.0 % 124 	122 119 9.68 8.1 % 47 0 0 47 
Cu ii I 0 	x 0.98 OK 15.0 % 
17.2 	15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgl1 J 	J I ox J 	J 0.20 OK 10.0 % 82 	80.3 80.4 7.32 9.1 % 42 1 0 	43 
Cr Al pg/I Xo -0.17 OK 30 10.0 % 29.5 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ngt °X 0.33 OK 150 10.0% 155 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pgll I Xo ( 	1 -0.36 OK 15.0 % 21 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA I 	I 1 ° Ix 	J 1.33 OK 10.0 % 92 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pgA X( o -4.78 FAILED 10.0 % 29.6 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 VgA X 1 0  -4.55 OK 10.0 % 58.9 107 108 l8.4 17.0% 48 0 0 48 
Cr Dl pg/1 Xo II -0.20 OK 15.0 % 22.1 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Ng/I ( 	I I 	0 	x I 	J 	( 0.67 OK 10.0% 111 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pg/I I 	I I 	° I x 1.37 OK 30 10.0 % 34.1 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 	pg/I X° -0.29 OK 170 10.0 % 165 168 169 11.9 7.0% 50 1 0 51 
Ni B1 pg/I I ox 1 0.34 OK 10.0 % 24.6 23.7 23.8 2.84 
_ 
11.9 % 48 2 1 51 
Ni B2 NgA I 	I x 	0  -0.92 OK 10.0% 61.9 67.6 68.2 4.671 6.8% 48 3 1 52 
Ni Cl pgll ( IX 	° I -0.79 OK 10.0 % 58.4 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 ugh o x 	I 0.96 OK 10.0 % 114 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I I 	I I x 	0 	1 -0.77 OK 10.0 % 33.7 35.2 36.5 3.63 9.9 % 37 2 	1 40 
Ni 02 Vg8 i I I 	X 	( 	( 	i •0.08 OK 10.0 % 123 123 124 11.2 9.0 % 40 1 	0 J 	41 
Pb Al pgll I °X 	II 0.271 OK 15 10.00 15.4 15.1 15.5 1.20 7.7 % 44 4 2 J5C 
Pb A2 pg/I I X 0 -0.39 OK 180 10.0 % 173 181 182 17.0 9.3% 48 1 0 J  49 
Pb Bl pgll I ox 	I 0.29 OK 15.0 % 6.3 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I I I 	ox ( 0.14 OK 15.0 % 24.8 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ng/ I °X 	 I 0.32 OK 15.0 % 57.1 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Vg)1  ° 	X I 1.88 OK 10.0% 133 112 112 15.1 13.5 % 38 I 	3 0 L  41 
Pb Dl pg/I ( o x 	I 1.02 OK 15.0 % 27.8 24.8 24.1 5.35 22.2 °/ 39 0 1 40 
Pb D2 ug/I ( I I 	o 	x ( 	I 	I 0.85 OK 15.0 % 85 78.0 75.4 16.4 21.8 % 39 0 jJ 40 
Zn Al u9/i I X 	° -1.00 OK 30 10.0 % 27 30.0 30.8 4.67 15.2 % 51 4 1 156 
Zn A2 ug4 Xo -0.27 OK 150 10.0 % 146 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl NgA x 	0 -1.08 OK 15.0 % 17 20.0 20.31 2.30 11.3 % 47 5 2 54 
Zn B2 NgA I I 	Xo 	I -0.37 OK 10.0 % 55 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 pgA I X 0.12 OK 10.0 % 498 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 p J I 	X 	 I 0.04 OK 10.0 % 926 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 Ng! °X 0.31 OK 15.0 % 49 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 UgA I ( 	I 	oX 	( 	( 	( 0.30 OK 10.0 % 238 232 231 9.74 4.2 % 37 5 0 42 
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RESULTSOFTHEINTERLABORATORYCOMPARISONI/1997 (L 
 Lab 33 _____ 
Parameter Sample Unit -3s 	-2s 	I s 	0 	ts 	2s 	3s 
Grubbs Z-value lest 
Assigned 
value 
Target 
dev. 
Labs 
result Md. 	Mean 	St.dev. CV%  
T d 
m 
P 
3  
- 
Z C 
3 
m 
d 
As Al ug/l 1.5 25.0 % <10 1.51 0.531 35.4 % 24 3 7 34 
As A2 Ngll I 	° 	x 	I 	I 	I 0.50 OK 25 10.0 % 26.24 25.0 25.0 2.16 8.6% 33 1 0 34 
As B1 pgfl 15.0 % <10 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/l I 	I 	I 	0 	x 	II 0.83 OK 15.0 % 11.47 10.2 10.2 1.47 14.4 % 34 0 1 35 
As ii 15.0% 
<10 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pgA I 	II 	° 	IX 	I 	I 1.231 	OK 15.0 % 34.45 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg4 15.0 % <10 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 NgA I 	I I °X 	I 	I 	I 0.19 	OK 15.0 54 1.7 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugll I I X 	o 	I I -0.86 	OK 2.0 15.0% 1.741 2.00 2.05 0.339 16.5° 46 3 1 50 
Cd A2 IX II 0.01 OK 25 10.0% 25.013 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I xJ____2___  I -1.54 OK 15.0 % 0.853 1.10 1.11 0.149 13.4 0/ 44 4 3 51 
Cd B2 Ngli I 	I Ix a 	I 	I 	I 0.75 OK 15.0% 6.502 7.20 7.33 1.77 16.0% 49 1 1 51 
Cd Cl ix ° 	II 15.0% 8.358 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugA I I x 	II 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd Dl Ng/I I 	I x ° I -0.48 OK 15.0% 3.73 4.00 4.02 0.621 15.4° 36 3 	2 41 
Cd D2 pull I x 	o 	I -0.92 OK 10.0 % 10.713 12.0 11.8 1.44 12.2 % 40 1 	0 41 
Co Al pull 20 10.0 % 20.0 2 02 35 
Co A2 pg4 120 10.0 % 119 119 11.61 	9.7 % 35 _90 	! 35 
Co Bi pg4 10.0 % 25.3 25.3 7l6.9 % 33 	0 	2 	35 
Co B2 pull 10.0 % 80.01 80.2 7.17 1 	8.9% 35 i 	0 	. 	1 	36 
Co Cl pgA 38.8 39.6 6.42! 	16.2 % 29 	0 	1 	30 
Co C2 pgA 99_% 162 161 14.4: 8.9 % 31 	' 	0 	0 	31 
Co D1 pgA Q_% 41.8 42.1 7.53 17.9 % 27 i 	02 	! 	29 
Co D2 pull 10.0 % 99.0 100 9.14 9.l%290 1 30 
Cu Al pull I ° x 0.51 OK 15 15.0 16.14 14.8 14.7 2.00 13.6% 48 33 54 
Cu A2 pull  1 1.32 OK 90 10.0 % 101.89 88.9 89.0 6.12 6.9% 53 1 	0 54 
Cu B1 pgfl I ° 	I 	x I 2.85 OK 37.14 29.4 28.9 3.60 12.5% 51 1 	1 53 
Cu B2 Vg/I I 	° 	x 0.95 OK 10.0 81.05 74.1 74.0 5.32 7.2% 51 3 	I 	0 54 
Cu C1 Ug/I I Xo -0.26 OK 10.0 % 24.94 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 NgA I I I 	° 	I 	x 	I 	I 1.51 OK 10.0 % 136.97 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 9g/l I I 	x 	I 	I 	I 0.00 OK 150% 15 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pgA ° x 	I 0.50 OK 10.0 % 84.42 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA 0.63 OK 30 10.0 % 31.89 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 pull I I I 	x 	° 	I 	I I -0.57 OK 150 10.0 % 141.4 149 150 13.5 9.0% 52 2 0 54 
Cr B1 ugA T1 I °X 	I I 0.20 OK 22.0 22.2 3.17 14.3% 49 2 
1 52 
Cr B2 pull XO -0.29 OK 10.0 % 78.81 81.1 81.2 7.57 93% 51 1 1 53 
Cr C1 pg/I  OK 10.0 % 59.14 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr III ° x 	I I 0.59 OK 114.4 107 108 
18.4 17.0% 48 0 0 48 
Cr D1 I 	°X 	I 0.16 OK 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgA I I 	XO -0.25 OK 10.0 % 101.45 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgA I 	x  o 	I 	I -1.35 OK 30 10.0% 25.95 30.0 30.4 3.56 11.7% 47 2 1 50 
Ni A2 pgA I 	I I 	XO 	I  OK 170 10.0 % 164.03 168 169 11.9 T0% 50 1 0 51 
Ni B1 pgA I -1.22 OK  20.89 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg/I I I 	XO -0.16 OK 10.0 % 67.09 67.6 68.2 4.67 6.8%48 3 1 52 
Ni C1 pull I 	I I x 	° 	I I 	I -0.64 OK 10.0 % 59.33 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 pull ( x 	° -1.02 OK 10.0 % 93.37 103 104 10.9 10.5% 42 2 0 44 
Ni D1 pg/I I x 	° 0.64 OK  j_% 34.15 35.2 36.5 3.631 9.9 % 37 2 1 40 
Ni iiI 	I x o I 	1 -0.60 OK  _c__% 116.53 123 124 11.2 9.0%40 1 0 41 
Pb Al pull I 	XI 	0 1 	1 -1.23 OK 15 10.0 % 13.16 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pull I 	X 0.03 OK 180 10.0 % 180.46 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pgA x 	° I I -1.95 OK 15.0 0/ 4.27 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ug! I 	I 	I 	xO I 	I 0.29 _p_____  15.0 0/ 23.25 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I I 	X 0.00 OK 15.0 % 54.47 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 ugh X 	0 -0.87 OK 10.0 % 102.23 112 112 15.1 13.5% 38 3 0 r 	41 
Pb D1 pg/I I 	XO I I -0.24 OK 15.0 % 23.23 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA I 	I 	I 	x° I I 	I -0.18 OK 15.0% 73.35 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ugfl ° Ix 4.00 OK 30 10.0 42 30.0 30.8 4.67 15.2 / 51 4 1 56 
Zn A2 pg/I I 	Xo -0.27 OK 150 10.0 % 146 147 147, 3.20 2.2 / 47 9 0 56 
Zn B1 Null I 	° 1 	xl 1.87 OK 15.0 % 26 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pull I 	I 	I 	°x I 1 0.33 OK 10.0 % 59 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn C1 pgA XO -0.18 OK 10.0% 483 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA x 	° I -1,39 OK 10.0 % 794 926 922 60.3 6.5 % 46 , 	2 0 48 
Zn D1 pull I 	 x 	I I 0,031 OK 15.0 % 47 45.5 46.8 8.29 17.7 % 40 1 1 	42 
Zn D2 pgA I 	xO -0.221 OK 10.0 % 226 232 231 9.74 4.2% 37 5 0 	42 
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L- 	 RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 34 
Parameter Sample Unit .3s 	-2s 	-is 	0 	1s 	2s 	3s Z-value Grubb s lest 
Assigned 
value 
Target 
dev. 
Lab's Md. 	I 	Mean result St.dev. Cv% 
d 
n 
T 
H 0 
å 
3 
m 
Z 
0  
ö 
As Al pg/I I 	IX 	o I 	-0.67 OK 1.5 25.0 h 1.25 1.51 1.50 0.531 35.4 % 24 3 7 	134 
As A2 pgll I x 0.00 OK 25 10.0 25 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pg/I I 	I 	ox 0.27 OK 15.0 % 4.17 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 ugh I I 	I o 	x 0.48 OK 15.0 % 10.93 1021 10.2 1.47 14.4 % 34 0 1 35 
As C1 NgA I oX I 0.19 OK 15.0 % 10.9 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ug/I I 	OX 	I 	. 	0.14 OK 15.0 % 29.69 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dt Ng/I I 	x 	o 	I 	I -0.61 OK 15.0 % 4.94 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA I 	I 	I 	x 	( 	I 	I -0.09 OK 15.0 % 15.1 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg/I I x 0.00 OK 2.0 15M% 2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ug/I Xo -0.17 OK 25 10.0 % 24.57 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pgA I 	I 	xo I -0.36 OK 15.0 % 1.05 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgA I 	x I -0.06 OK 15.0 % 7.26 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl pg/I I 	oX I 0.25 OK 15.0 % 9.63 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 Ugh o X I 0.68 OK 10.0 % 42.5 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd Dl pgA I 	0 X I . 	0.56 OK 15.0 % 4.36 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 pg/I I 	I 	I 	o I I 	XI 2.77 OK 10.0 % 15.07 12.0 11.8 1.44 12.2 % 40 1 0 f 41 
Co Al pgA 1 xo I I -0.32 OK 20 10.0 % 19.36 20.0 20.9 4.67 22.3 % 33 0 i 	2 1 35 
Co A2 U94 x I 0.00 OK 120 10.0 % 120 119 119 11.6 9.7  
Co B1 pgA I 	x 	0 	• I -0.47 OK 100% 24.11 25.3 25.3 4.27 16.9 % 33 02 35 
Co B2 Ug4 x o -0.46 OK 10.0 % 76.48 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 VgA I 	o X I 0.47 OK 10.0 41.45 38.8 39.6 6.42 16.2 % 29 	0 	1 	30 
Co C2 Ng/t I o X I 0.41 OK 10.0 % 167.6 162 161 14.4 8.9 % 31 	I 	0 	0 	31 
Co D1 Ngll Xo -0.20 OK 10.0 % 41.27 41.8, 42.1 I 	7.531 17.9 % 27 	0 	! 	2 	1 	29 
Co D2 p9/I I 	oX I 0.20 OK 10.0% 102 99.01 	100; 	9.14 9.1 % 29 	0 	1 	30 
Cu Al pgA I 	X 	0 I 	• 	-2.22 OK 15 15.0 % 10 14.8 14.7 2.001 13.6 % 48 	3 	' 	3 	, 	54 
Cu A2 ugh I 	x o -0.56 OK 90 10.0 % 85 88.9 89.0 6.12 6.9 % 53 ! 	j0 	54 
Cu B1 pg/I X 	o -2.63 OK 10.0 % 21.31 29.4 28.9 3.60 12.5 % 51 1 	1 1  53 
Cu 82 U9)1  I 	X 	o 0.85 OK 10.0 % 67.71 74.1 74.0 5.321 7.2 % 51 3 	0 54 
Cu C1 pg6 I X 	I o -2.72 OK 10.0 % 18.64 26.0 25.6 5.15 20.1 % 46 0j 0 46 
Cu C2 ugll XO -0.35 OK 10.0 % 114.81 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I I 	x I 	o -2.21 OK 15.0 % 10.03 15.0 15.0 2.441 16.3 % 38 1j 3 42 
Cu D2 Vg/ I 	I 	I 	x 	o I -0.60 OK 10.0 % 75.6 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I I 	I 	I 	x 	o 	1 I -0.49 OK 30 10.0 % 28.54 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 ugh x 	o -1.00 OK 150 10.0 % 135 149 150 13.5 9.0 % 52 2J 0 54 
Cr B1 { g!I I 	OX 	I 0.25 OK 15.0 % 23.03 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 vg8 I o X 	I 0.52 OK 10.0 % 85.4 81.1 81.2 7.57 9.3 % 51 1j 1 53 
Cr C1 pg/I I o I 	x 1.41 OK 10.0 % 64.7 57.2 56.7 5.78 10.2 % 41 4j 2 47 
Cr C2 Ngfl o x 0.45 OK 10.0 % 112.9 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I OX I 0.38 OK 15.0 % 24.1 22 4 22.8 3.35 14.7%38 3 ]2 43 
Cr D2 pg/i I I 	oX 	I 0.35 OK 10.0 % 107.66 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	Xo -0.33 OK 30 10.0 % 29 30.0 30.4 3.56 11.7 % 47 2 f 1 50 
Ni A2 pg/I I 	I I 	X 0 -0.59 OK 170 10.0% 160 168 169 11.9 7.0% 50 1j 0 51 
Ni B1 pg/I I 	x o -0.38 OK 10.0 % 22.9 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I Xo 	I 	I -1.07 OK 10.0 60.88 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 Ugn I x 	o -1.40 OK 10.0 % 54.5 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgA I I 	Xo -0.29 OK 10.0 % 100.98 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I Ix 	o -0.68 OK 10.0 % 34.02 35.2 36.5 3.63 9.9 % 37 2 1 40 
NI D2 pg/I I 	I 	x 	o 1 	I -0.51 OK 10.0 % 117.68 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Vg/I I 	X 1 0.00 OK 15 10.0 % 15 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb AZ pg/i I I 	I 	x I 	I 	1 -0.07 OK 180 10.0 % 178.75 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/I x 	o -1.03 OK 15.0 % 5.11 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ugh I I 	x 	o -0.72 OK 15.0 % 21.69 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I x 	o I -0.74 OK 15.0 % 48.45 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I I I 	X 0 I 	I -0.55 OK 10.0 % 105.8 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pgA x 	o -1.00 OK 15.0 % 20.49 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I I 	oX I 0.18 OK 15.0 % 77.38 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I i 	I 	X ii 	1 0.00 OK 30 _10.0% 30 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 pg/I I_ IX III 9.00 OK 150 10.0% 150 147 147 3.20 
_ 
2.2 °/ 47 9 0 56 
Zn Bl pg/I x 0,12 OK 15.0 % 20.68 20.0 20.3 2.30 11.3 % 47 5 2 154 
Zn 
_ 
B2 Ng/ o X I 	I 	0.43 OK 10.0 % 59.581 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl Ng/t 
_ 
I 	oX I 	0.17 OK 
_ 
10.0 % 500.48 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I OX I 0.30 OK 10.0 % 950 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I 0 	X 	 1.00 OK 15.0 % 53.84 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/i 0 X 	I 0.41 OK 10.0 % 240.4 232 231 9.74 4.2 % 37 5 0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 35 
Parameter Sample Unit -3s 	-2s 	-Is 	0 	is 	2$ 	3s 
Grubbs 
Z-value 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. 	Mean 	St.dev. 
~ 
CV% 
å 
n 
T 
° 
Ösa 
ö 
3 
u , 
m 
Z 
a 
Q 
As Al ugll I 	° 	x 	I I 0.53 	OK 1.5 25.0 % 1.7 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 {rgll I 	I 	I 	Xo 	I 	I 	I -0.20 OK 25 10.0 % 24.5 25.0 25.0 2.16 8.6 % 33 1 
As B1 119A I ° 	X 0.65 OK 15.0 % 4.4 3.92 4.01 0.953 23.8%28 635 
As j 	82 pg4 ° 	x I 	I 0.72 OK 1&O% 11.3 10.2 10.2 1,47 14.4% 34 0 
As C1 ugll I IJ 	0 	I 	X 	I 2.01 OK 15.0 % 13.8 10.8 10.6 1.51 14.2 % 26 0 
E28 As  J 	J 	° 	J 	x 	I 	I 1.56 OK 15.0 % 35.9 29.2 29.1 4.09 14.1 % 28 0 
As D1 Ng4 I 	I 	° 	x 1.05 OK 15.0% 6.3 5.53 5.44 1.10 20.2% 25 1 
As D2 ug4 ° 	x 1.00 OK  17.6 15.5 15.3 2.46 16.1 % 27 0 
Cd Al Ug/I x o -2.70 OK 2.0 15.0 % 1.19 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 U9A I ° 	X 0.97 OK 25 10.0 % 27.42 24.7 25.4 2,82 11.1 % 46 4 0 50 
Cd B1 yg4 I I 	IX 	0 I -0.66 OK 15.0 1 1.10 1.11 0.149 13.4%44 4 3 51 
Cd B2 NgA I 	Xo 	I -0.54 OK 15.0 % 6.74 7.20 7.33 1.17 16.O%49115 
Cd C1 ug/I I J 	Ix 	o I -0.80 OK 15.0 % 8.17 9.21 9.28 1.26 13.6%411 0 42 
Cd C2 Ug4 J ° x 	I 1.30 OK 10.0 % 44.98 39.8 39.8 3.93 99% 41 1 0 42 
Cd Dl Ugfl I I 	x 	o J 	J 	J -0.93 OK 15.0 % 3.46 4.00 4.02 0.621 15.4%363 241 
Cd D2 lig4 XO -0.28 OK 10.0 % 11.47 12.0 11.8 1.44 12.2%40 1 0 41 
Co Al Ng/I I ii I x ° -1.80 OK 20 10.0 % 16.4 20.0 20.9 4.67 22.3% 33 0 2 	, 	35 
Co A2 Vg4 I x I 0.13 OK 120 10.0 0/ 121.5 119 119 11.6 9.7 % 35 I 	0 0 	35 
Co Bt Ng4 J J x I 	o J 	J 	J -1.74 OK 10.0 % 20.9 25.3 25.3 4.27 16.9%0 2 	35 
Co B2 ugå ° I x 1.30 OK 10.0 % 90.6 80.0 60.2 7.17 8.9% 35 0 	1 	36 
Co C1 ugll x ° -0.51 OK 10.0 % 37.6 38.8 39.61 6.42 16.2 % 29 	0 	1 	30 
Co C2 ug4 II o x I 	I 0.40 OK 167.5 162 1611 14.4 89% 31 	0 	0 	31 
Co 0 X 	I 1.40 OK 10.0 % 48 41.8 42.1 7.53 17.9% 27 	0 	2 	29 
Co D2 Ngli I ° 	X 0.99 OK 10.0 % 109.9 99.0 100 9.14 9.1 % 29 0 	1 	30 
Cu Al Ng/l x° -0.26 OK 15 15.0 % 14.42 14.6 14.7 2.00 3.6% 48 3 	, 	3 i 	54 
Cu I °X 0.14 OK 90 10.0 % 91.28 88.9 89.0 6.12 6.9% 53 1 0 54 
Cu B1 Vg/l J Xo -0.28 OK 10.0 % 28.1 29.4 28.9 3.60 12.5% 51 1 1 53 
Cu B2 Ugf I I I 	x 	I 	I 0.03 OK 10.0 % 74.2 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 Ngll I 	o 	xJ 0.85 OK 10.0% 27.78 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ugll °x 0.28 OK 10.0 % 122.3 122 119 9.68 8.%47 0 0 47 
Cu D1 ug/I ox 	I 0.18 OK 15.0 % 15.4 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 NgA I J J 	° 	x 1.02 OK 10.0 % 88.6 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ugA °X 0.30 OK 30 10.0 % 30.9 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 ugll I 0 	I X 1.29 OK 150 10.0 % 169.3 149 150 13.5 9.O%52 2 0 54 
Cr B1 ug/I J 0 	X 	I 0.90 OK 15.0 % 25.2 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 NgA ° 	X I 0.87 OK 10.0 % 88.3 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr Cl UgA I 0 I 	X 3.95 FAILED 10.0 % 79.1 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ugll I I 0 	 X 3.00 OK 10.0 °/ 140.4 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pg/I I  I 0 	x I 1.70 OK 15.0 % 28.6 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 ugA ii I o IX 2.28 OK  127.7 104 104 11.7 11.3% 44 0 0 44 
Ni Al ugi, I 	J I 	X 	I 	1 	1 0.07 OK 30 10.0 % 30.2 30.0 30.4 3.56 11.7% 47 2 1 50 
Ni A2 ug/l I ° x 2.05 OK 170 10.0 % 204.9 168 169 11.9 7.0 % 50 1 0 51 
NI B1 Ngå J J 	0 	X 	J 0.97 OK 10.0 % 26.1 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 NgA ° x 	I 0.51 OK 10.0 % 71.7 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 	pgll I 	J I 	o 	x J 1.04 OK 10.0 % 70 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ng/I 1 I 	° 	1 	XI 	1 1.87 OK 10.0 % 123.4 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl ugll I ° 	X1 0.88 OK 10.0 % 39.7 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 NgA I 	0 X I 	 0.39 OK 10.0 % 128.8 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Ngll I 	XO I -0.13 OK 15 10.0 % 14.8 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 ugll 0 	X I 	I 0.69 OK 180 10.0 % 192.5 181 182 17.0 9.3 % 48 1 0 49 
Pb B Vg/ I 	 X I -0.04 OK 15.0 % 6 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ugll I 	I 	X I 1 	J 0.08 OK 15.0 % 24.6 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl ugA I 	o Ix J 1.20 OK 15.0 % 64.3 57.3 54.5 13,9 25.5% 40 0 1 41 
Pb C2 Ng/i J 	I 	I 	° 	x I 	I 1.11 OK 10.0 % 124.4 	112 112 15.1 13.5 % 38 [3 0 41 
Pb D1 { g/I x 	I II -0.11 OK 15.0 % 23.7 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ggll II 	I 	°X I 0.29 OK 15.0 % 78.7 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA I 	I 	I 	Xo 	I I 	I -0.13 OK 30 10.0% 29.6 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 	{ g/I J 	I 	I 	x 	I I 	I -0.07 OK 150 10.0% 149 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/l I 	I 	I 	X 	0 	I I Ö 56 OK 15.0 % 18.6 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pgll I 	I 	I 	Xo 	I I 	I I 	-0.32 OK 10.0 % 55.3 57.5 57.1 4.37 7.7 % 50 I 	3 0 53 
Zn Cl ug/I I 	I 	°X I 	I 0.22 OK 10.0 % 503 490 492 31,4 6.4 % 46 2 0 48 
Zn C2 ug/i I 	 X 	I I 	I -0.02 OK 10.0 % 920 926 922 60,3 6.5 % 46 2 0 48 
Zn D1 pg/l I 	I 	x 	° 0 37 OK 15.0 % 44.2 45.5 46.8' 	8.29 17.7 % 40 1 1 42 
Zn D2 pg/l I 	I 	X 	I 0.04 OK 10.0 % 232 232 231 	9.74 _4.2% 37 5 0 42 
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P arameter Sample  Unit -3s 	•2s 	-1s 	0 	1s 	2s 	3s 	Z-value 	
Grubbs 
test 
Assigned 
valve 
Target 
tlev. 
lab's 
result 
Md. Mean St.tlev. CV% 
å 
å 
T 
a 
L7 
c 
3  -w 
2 
3  P 
m 
-Q 
As Al 	• pg/1 i 	I I 	o 	x I I 0.801 	OK 1.5 25.0 % 1.8 1.51 1.50 0.531 35.4 % 24 3 	' 7 34 
As A2 Ug/I I I 	0 	X 0.961 	OK 25 10.0 % 27.4 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl Ng/I I 	X I 	o 	I -2.51 OK 15.0 % 2.5 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 UgA Xo -0.26 OK 15.0 % 9.8 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Ct pg/I x o I 	-0.44 OK 15.0 % 9.9 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I xo 	I I 	-0.23 OK 15.0 % 28.1 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 119A I 	I 	x I 	o 	I I 	I 	-1.40 OK 15.0 % 4.3 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ug/I I 	x 1 	o 	I -1.26 OK 15.0 % 12.4 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al VgA o X 1 1.67 OK 2.0 15.0 % 2.5 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ligA 0 	X I 1.00 OK 25 10.0 % 27.5 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pgA o I X I 1.14 OK 15.0 % 1.3 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pg/I o XI I 	0.79 OK 15.0 % 8.2 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl pgA o x L 	0.59 OK 15.0 % 10.1 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd o XI 0.85 OK 10.0 % 43.2 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pg/I I I 	o 	X 	 0.96 OK 15.0 % 4.6 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 Ng /l o XI 0.76 OK 10.0 % 12.7 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al pg/I 20 10.0% 20.0 20.9 I 	4.67! 22.3% 33 0 2 35 
Co A2 ug/1 120 10.0% 119 119 11.6 9.7 % 35 ; 	0 I 	0 	35 
Co I 
- 
10.0 % • 25.3 25.3 4.27, 	16.9 % 33 ; 	0 1 	2 	35 
Co B2 pgA 10.0 % 80.0 80.2 7.17 	8.9 % 35 0 	! 	1 	! 	36 
Co Cl pg/I _____ 10.0 38.8' 39.6 6.42 : 	16.2° 29 	01 	30 _ 
Co C2 pgA 10.0 % 162! 161 14.4 	8.9 % 31 	I 0 	• 	0 	1 	31 
Co Dl pgA 10.0 41.8 42.1 7.53; 	17.9 % 27 0 	2 	i 	29 
Co D2 ugll 10.0 % 99.0 100 9.14 1 	9.1 % 29 l 	0 	! 	1 ' 	30 
Cu Al ug/I I 	o 	x 2.00 OK 15 j_% 19.5 14.8 14.7 2.001 13.6 % 48 3 	3 54 
Cu A2 vgA o x 	 0.99 OK 90 10.0 % 98.9- 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu Bl pg)1 o I 	Ix 	2.21 OK 10.0 % 35.31 29.4 28.9 3.601 	12.5 % 51 1 1 53 
Cu B2 pg)1 I I 	o 	x I 0.93 OK 10.0 % 80.9 74.1 74.0 5.32 7.2 % 51 	• 3 0 54 
Cu C1 ug; I 	I I 	o 	I 	I 	x 	J 2.38 OK 10.0 % 31.7 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I o I x 1.26 OK 10.0 % 134 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 {g/I o xl 1.87 OK 15.0 % 19.2 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA I 	I 0 	X I 0.83 OK 10.0 % 87.1 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr  I o I 	x 2.73 FAILED 30 10.0% 38.2 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pgA o I x 2.20 OK 150 10.0 % 183 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 Ng/t I 	o 	X 1.92 OK 15.0 % 28.6 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 Ugh I o x 1.03 OK 10.0 % 89.6 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 Ng/I I o x 	I 0.56 OK 10.0 % 59.9 57.2 56.7 5.78 10.2 % 41 4 2 147 
Cr C2 ii o x 0.93 OK 10.0% 118 107 108 18.4 17.0% 48 0 0 48 
Cr D1 ugA o I 	x 	I 	I 1.43 OK 15.0 % 27.7 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 pg/I I 0X 1 1 0.87 OK 10.0% 113 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pgA I 0X 0.67 OK 30 10.0 % 32 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni oX 0.29 OK 170 10.0 % 175 168 169 11.9 7.0% 50 1 0 51 
Ni Bl p911 I o x 0.501 	OK 10.0 % 25 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg' I I I 	o 	x I 	I 	I 0.85 OK 10.0 % 74 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I OXI 0.251 OK 10.0 % 65 62,2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I xI 0.00 OK 10.0 % 104 103 104 10.9 10.5% 42 2 0 44 
Ni Dl p9 o X I 0.68 OK 10.0 % 39 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA I I o x 	I 	I 0.48 OK 10.0 % 130 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I 0 	1 IX 5.60 FAILED 15 10.0 % 23.4 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 ugh I o x 1.06 OK 180 10.0 % 199 181 182 17.0 9.3% 48 1 0 49 
Pb B1 pg/I I I I 	o I 	I 	I X 7 .35 FA ILED 15.0 % 12.7 6.3 6.04 1.50 24.8% 44 3 3 50 
Pb 82 p9/1 I I I 	o x I 1.8 OK 15.0 % 30.9 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl ugh I o X I 	I 0.65 OK 15.0 % 59.8 57.3 54.5 13.9 25.5% 40 0 1 41 
Pb C2 u9/ I o I 	x 	I 2.591 OK 10.0' 141 112 112 15.1 13.5% 38 3 0 41 
Pb Dl u94 o X 1.55 OK 15.0 % 29.7 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ugh I I X I 	I 	I -0.11 OK 15.0 % 74.2 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg4 I I 	Xo I I 	-0.33 OK 30 10.0 % 29 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I Xo I 	I I 	-0.33 OK 150 10.0 % 145 147 147 3.20 2.2 % 47 9 0 56 
Zn 61 Ug/I o x 0.56 OK 1 5.0 % 22 20.0 _ 20.3 2.30 11.3% 47 5 2 54 
Zn B2 pg/I I I 	o x I 0.51 OK 10.0% 60 57.5 57.1 4.37 7.7% 50 3 0 53 
Zn C1 ug/1 I I X 1 -006 OK 10.0 % 89 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgn I I 	I 	xo I -0.27 Di< 10.0% 
_ 
97 926 922 60.3 6.5% 46 2 0 48 
Zn D1 Ng/I x 0.03 OK 15.0% 47 45.5 46.8 8.29 17.7% 40 1 1 42 
Zn D2 pg/I X -0.09 OK 10.0% 29 232 231 9.74 4.2 % 37 5 0 42 
W 
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Parameter Sample Unit 
Grubbs 
•3s 	-2s 	-1s 	0 	is 	2s 	3s 	Z-value lest 
Assigned 
value 
Target 
dov. 
Lab's 
result Md.  	Mean Sidey. CV% 
d 
ö 
T 
- å 
C 
Q 
h 
3 
m 
Z 
m 
å 
As Al pgA 1.5 25.0 1.51 1,50 0.531 35.4 % 24 3 7 34 
As A2 lig/I ___2 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 ug/I 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 ;; 	i 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 ugA 15.0 % 10.8 10.6 1.51 14.2 % 26 0 f 	2 28 
As C2 ug/l !o/ 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgA 15.0 % 5.53 5,44 1.10 20.2 % 25 1 f 1 27 
As D2 Ng/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugA 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ugA 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/1 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 ugA 15.0 % 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ug/l 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/I 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ygll 15.0% 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 VgA 10.0 % 12.0 11.8 	1.44 12.2 % 40 1 0 41 
Co Al ug4 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 	1 	2 35 
Co A2 ugA I 	x 	I 	o •2.00 OK 120 10.0° 96 119 119 11.61 9.7 % 35 0 	I 	0 35 
Co B1 ugA 10.0% 25.3 25.3 4.27 16.9 % 33 0 	2 	i 	35 
Co B2 pgA I 	I 	I 	° 	x 	I 	II 0.45 OK 10.0° 83.8 80.0 80.2 7.17 8.9 % 35 0 	1 	36 
Co C1 ug/l 10.0 % 38.8 39.6 6.42 16.2 % 29 	0 	1 	30 
Co C2 ugA I 	x 	I 	o I 	I 	I -1.55 OK 1O° 136 162 161 14.4 8.9 % 31 	0 	0 	31 
Co D1 NgA 10.0 % 41.8 42.1 7.53 17.9 % 27 	i 	0 	I 	2 	29 
Co D2 ugA I 	I 	I 	o 	x 	I 	I 1.10 OK 10.0 % 111 99.0 100 9.14 9.1 % 29 	0 	1 	30 
Cu Al pg/I 15 15.0 % 14.8 14.7 2.001 13.6 % 48 3 	3 	54 
Cu A2 pg4 I 	I 	x 	o -0.44 OK 90 10.0 % 86 88.9 89.0 6.12 6.9% 53 1 	0 54 
Cu 81 pgA 10.0 % 29.4 28.9 3.60' 	12.5 % 51 1 	1 53 
Cu B2 NgA I 	I 	I 	o 	x 	I 	I 	I 0.41 OK 10.0 % 77 74.1 74.0 5.32 	7.2 % 51 3 	0 54 
Cu C1 ugA 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I I 	I 	I 	X 0.06 OK  120 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 p911 15.0 % 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pgli I 	I 	I 	Xo 	I 	I 	I -0.17 OK 10.0 % 79 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al NgA 30 10.0 % 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 NgA I 	I 	I 	o 	x 	I 	I 1.07 OK 150 10.0 % 166 149 150 13.5 90% 52 2 0 54 
Cr B1 pg/I 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA I 	I 	I 	0 	I X 1.33 OK 10.0 % 92 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C7 NgA 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 i 	W9A I 	i 	Ix 	o 	I 	I -0.65 OK 10.0° 101 107 108 18.4 17.0% 48 0 0 48 
Cr D1 ugA 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I I 	I 	I 	Xo 	I 	I -0.29 OK 10.0 % 101 104 104 11.7 113% 44 0 0 44 
Ni Al pg/I 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 i 	tg/1 I 	I 	Ix 	o 	I 	I -0.82 OK 170 10.0 % 156 168 169 11.9 7.0 % 50 1 0 51 
NI B1 pgA 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	I 	I 	x 	0 	1 	I 	I -0.40 OK 10.0 % 65.5 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I I 	I 	Xo 	I 	I 	I -0.24 OK 10.0 % 101.5 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I I 	I 	x 	I 	o 	I 	I 	I -1.37 	OK 10.0 % 107 123 124 11.2 9.0 % 40 1 0 41 
Pb Al ugA 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 p911 180 10.0% 181 182 17.0 9.3% 48 1 , 	0 49 
Pb B1 Ng/I 15.0 % 6.39 6.04 1.50 24.8 % 44 3 I 	3 50 
Pb B2 pg/l 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 ygA 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0 % 112 112 15.1 13.5 % 38 3 0 41 
Pb D1 pgA I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ug/I 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/1 I 	x 	o 2.10 OK 30 10.0 % 23.7 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA Ix 	o -0.67 OK 150 10.0 % 140 147 147 3.20 2.2 % 47 9 0 56 
Zn B1 pgA x 	o 	I -0.991 OK 15.0 % 17.3 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I Ix 	o 	I •0.84 OK 10.0 % 52.3 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I I 	II 	x -0.081 OK 10.0 % 488 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I o X 	I 1 OK 10.0 % 960 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I X 	I 1 -0.11 I 	OK 15.0 % 46 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I I 	I 	I 	ox 	I 	I 	I 0.30 OK 10.0 % 238 232 231 9.74 4.2 % 37 5 0 42 
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Parameter Sample Unit -3s 	•2s 	-1s 	0 	1s 	2s 	3s 
Grubbs 
Z-value 
test 
Assigned 
value 
Target 
dev. 
I 	 i 
Lab's 
M. 	Mean 	St.dev. result CV% 
I  
„ 
m 
y cf 
v 
3  
- 
H 
m 
Z 
3 
P 
m 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 {1911 25 10.0 % 25.0 25.0 2.16 86% 33 1 0 34 
As B1 UgA 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I 15.0 % 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 tig/I 15.0 % 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 Ugl1 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 p911 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgA I X I 	o 	I 	I -1.37 OK 2.0 15.0 % 1.59 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 UgA I I 	Ix 	o I -0.78 OK 25 10.0% 23.05 24.7 25.4 2.82 11.1°/ 46 4 0 50 
Cd B1 p911 Ix 	o I •0.78 OK 15.0 % 0.98 1.10 1.11 0.149 13.4% 44 4 3 51 
Cd B2 ug/I I 	x o I -0.45 OK 15.0% 6.84 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 NgA Ix 	0 I -0.73 OK 15.0 % 8.26 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd 	C2 {ig/I I I 	x 	o 	I I I -0.87 OK 10.0 36.32 39.8 39.8 3.93 9.9% 41 1 0 	- 	2 
Cd D1 ug/l Ix 	o -0.781 OK 15.0 % 3.55 4.00 4.02 0.621 15.4 % 36 3 2 	41 
Cd D2 pgA I I 	xo -0.19 OK 10.0 % 11.58 12.0 11.8 1.44 12.2 % 40 1 0 	41 
Co Al pgn I 	x 	I 	o 	I I -2.05 OK 20 10.0 % 15.9 20.0 20.9 4.67 22.3 % 33 0 	• 	2 	35 
Co A2 p911 I 	I 	x 	o I -0.43 OK 120 10.0 % 114.9 119 119 11.6  
Co Bt pg4 X 	I 	o -1.46 OK 10.0 % 21.6 25.3 25.3 4.27 16.9 % 33 	0 t2 	35 
Co B2 ugll I 	X 	o 	I I 	I -0.52 OK 10.0 % 76 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 ugll I 	x° 	I I I -0.20 OK 10.0 38.8 39.6 6.421 16.2 % 29 	0 	1 	30 
Co C2 ugA XI 	o 	I I I -1.35 OK 10.0% 139.2 162, 161 14.4- 	8.9 % 31 	0 	0 	, 	31 
Co D1 Ng/I I 	I 	Ix 	o 	I I 	I -0.64 OK 10.0 % 39.4 41.8 42.1 1 7.53 	17.9 % 27 	0 	2 	29 
Co D2 Ng11 I 	X 0 I -0.49 OK 10.0 % 95.1 99.0 100 9.14; 	9.1 % 29 	1 	0 1 	1 	30 
Cu Al pgA x 	o I -0.93 OK 15 15.0 % 12.9 14.8 14.7 2.W,  54 
Cu A2 pgA I 	I 	Ix 	o I -0.69 OK 90 10.0% 83.8 88.9 89.0 6.12 6.9 % 53 ' 	1 0 54 
Cu l 	B1 pgA I 	x 	I 	o -1.44 OK 10.0 % 24.75 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 p911 I x 	o I -0.74 OK 10.0 % 68.5 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 ugh x 	I 	o I -1.41 OK 10.0 % 22 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I I 	IX 	o -0.76 OK 10.0% 110 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I x 	o -1.00 OK 15.0 % 12.75 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 1.1gA I 	I 	x 	o 	I 	I I -1.01 OK 10.0 % 72.25 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgli I 	x I 	o 	I -1.23 OK 30 10.0 % 26.3 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pgfl I 	X 	o 	I I I -0.91 OK 150 10.0% 136.4 149 150 13.5 9.0% 52 2 0 54 
Cr B1 p911 X I 	o I -1.14 OK 15.0 % 18.4 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 Ngi1 I 	X I 	o 	I I -1.38 OK 10.0 % 70 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 ygll x I 0.11 OK 10.0 57.3 57.2 56.7 5.78 10.2% 41 4 247 
Cr C2 pg/I I 	x -0.02 OK 10.0 % 107.8 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 Ng/I x o -1.29 OK 15.0 % 18.4 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgA X o -1.17 OK 10.0% 91.8 104 104 11.7 11.3% 44 0 0 44 
NI Al {ig/I I I I 	xo I 	I I •0.30 OK 30 10.0 % 29.1 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 Ngt I 	x o -0.47 OK 170 10.0% 162 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 pgA I x I 	o -1.39 OK 10.0% 20.5 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg)1 x o -0.38 OK 10.0 % 65.6 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 Ugfl I I I x 	o I 	I I -0.65 OK 10.0 % 59.3 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ugh I x o I I -0.60 OK 10.0 % 97.8 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I x o I I -0.55 OK 10.0 % 34.5 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I Xo -0.19 OK 10.0 % 121.7 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I I I 	x I I 0.00 OK 15 10.0 % 15 15.1 15.5 1.20 7.7 % 44 1 	4 2 50 
Pb A2 p91) I I I 	Xo I I I -0.14 OK 180 100% 177.4 181 182 17.0 9.3% 48 1 0 49 
Pb B1 pgA I X I 	o I -2.69 OK 15.0 % 3.6 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pgA X I o -2.58 OK 15.0 % 14.9 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I I 	X I I 	o I I I -2.15 OK 15.0 % 36.9 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I xl I o I I I -4.01 OK 10.0% 67.1 11 112 15.1 13.5% 38 3 0 41 
Pb D1 ugA Ix o I I -1.66 OK 15.0% 18.1 24.8 24.1 5.35 22.2% 39 0 1 40 
Pb D2 pg/I I 	x I 	o -1.37 OK 15.0 % 59.9 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I XI o -1.27 OK 30 10.0 % 26.2 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 ugII I I 	x I I I 0.03 OK 150 10.0 % 150.5 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgA I I 	I 	o 	XI I I 0.69 OK j 15.0 % 22.4 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I I 	I 	o 	X I I 0.79 OK 10.0 % 61.6 57.5 57.1 4.37 7.7 % 50 3 0 I 	53 
Zn Cl pg/I I I 	I 	o 	X I I 0.78 OK 10.0% 530.4 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I II 	o 	X 1.10 OK 10.0 % 1023 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl UgII I I 	I 	o 	I I Ix 4.19 FAILED 15.0 % 76.2 45.5 46.8 8.29 17.7% 40 1 1 42 
Zn D2 pg/I I I 	I 	o 	I I 	X I 2.64 FAILED I 10.0 % 292 232 231 9.74 4.2 % 37 5 0 42 
61 
	
LIITE 7/39 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 39 
Parameter Sample Unit -3s 	•2s 	-7s 	0 	1s 	25 	35 
Grubbs 
Z•value 
test 
Assigned 
value 
Target 
tlev. 
Lab 's 
Mtl. 
result 
Mean Sidey. CV% 
d 
'" n 
m 
_ ö 
N Gf •- 
p 
H 
5  
m'  
I 
z 
m 
o 
c 
As Al u911 1.5 25.0 % <5 1.51 1.50 0.531 35.4 % 24 3 7 	: 34 
As A2 Ngll I 	I 	I 	0 	X 	I  8.6% 33 1 0 34 
As B1 pg/l _c__% <5 3.92 4,01 0.953 23.8% 281 1  6 35 
As B2 ugA I x I 	° 	I -1.33 OK 15,0 % 8,17 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 U9 i I x 	° 	I 	I -1.02 OK 15.0 % 8.98 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ugll I XO -0,32 OK 15,0 4.09 14.1 % 28 0 0 28 
As Dl pg/l I x ° -0.43 OK 15.0 % 5.09 5.53 5,44 1.10 2i2% 25 1 1 27 
As D2 ug/I Xo -0.35 OK 15.0 % 14.5 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgO  I I 1,27 OK 2.0 15.0% 2,38 2,00 2,05 0.339 16,5 % 46 3 1 50 
Cd _A2i fl I 	I I 	XO 	I 	I I -0.16 OK 25 10,0 % 24.6 24.7 25.4 2,82 11.1 % 46 4 0 50 
Cd B1 Ngll ° 	x 0,96 OK  Q% 1,27 1.10 1.11 0,149 13.4 % 44 4 3 51 
Cd 82 pgA ° x I 0.52 OK 15.0 % 7.9 7.20 7.33 1,17 16.0 % 49 1 	! 1 51 
Cd Cl Y9/ x 	0 	I 	I I -0.88 OK 15.0 % 8.05 9.21 9.28 1.26 13.6 % 41 1 	0 42 
Cd L C2 pgA x 	° I 1 -1.08 OK 10.0 % 35.5 39.8 39.8 3.93 9.9 % 41 1 	! 	0 42 
Cd D1 u9) I 	x 	I 	° 	I I -2.09 OK 15,0 % 2.76 4.00 4.02 0.621 15.4 % 36 3 	! 	2 41 
Cd 	D2 P9A I 	Ix 	I 	° 	1 -1.67 OK 10,0 % 9.83 12.0 11.8 1.44 122°! 40 1 	0 41 
Co Al U9ll x ° 1 -3.00 OK 20 10.0 % 14 20.0 20,9 4.67 22.3 % 33 2 L12 35 
Co A2 ug4 0 X I 0,58 OK 120 10.0% 127 119 119 11.6 9.7° 35 0 	0 35 
Co B1 ugll X 0,08 OK 25.3 25,3 4.27 16.9 % ii 0 	2 35 
Co ii I 	I x 	° 	I I  -1.02 OK 2 80.0 __±i? 
 _ç __i 1 	36 
Co C1 NgA xI I 	° -3.81 OK :V245 5 38.8 39.6  16.2 % 29 	01 	30 
Co C2 i Ix 	° -0.81 OK 8 162 161 31 	0 	' 	0 	31 
Co D1 iig/l x I ° -3.47 OK 5 41.8 42.1 7.53 	17.9 % 27 	0 	2 	29 
Co D2 Ng7i  1 -1.05 OK 5 99.0 100 9.141 9.1 % 29  
Cu Al jjji I I 	Ix 	° 	1 -0.71 OK 15 15,0 % 13,4 14,8 14.7 2.00 13.6 % 48 
3 	3 54 
Cu A2 NgA I I 	I 	x 	I I 	I -0.07 OK 90 10,0 % 89,4 88.9 89,0 6,12 6.9 % 53 1 	' 	0 54 
Cu Bl {rg/l  I -0.661 OK 10.0 % 27 29.4 28,9 3.60 12.5% 51 1 	I 	1 53 
Cu B2jj XO 	I -0,35 OK 10.0 % 71.41 74.1 74,0 5.32 7,2 % 51 3 0 54 
Cu Cl pgA I I 	XI  -1.13 OK 10.0 % 22.7 26.0 25,6 5.15 20.1 % 46 0 0 46 
Cu C2 U91  I I 	I OX 0.25 OK 10.0 % 122 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 ug/I I i 	x 	I ° 	I I 	I 1.51 OK 15.0 % 11.6 15.0 15.0 2.44 163% 38 1 3 42 
Cu D2 Ng/l I ° 	xl I 0.63 OK 10,0 % 85.5 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al u9ll I I 	I x I 0.07 OK 30 10.0 % 30.2 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 pgA I ° I x 1.27 OK 150 10.0 % 169 149 150 13.5 9.0 % 52 2 0 54 
Cr 81 1ig/1 ° x I 0.42 OK 15.0 % 23.6 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug/l 0 	X I 0,64 OK 10.0 % 86.4 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl V9/i I I 	I ° 	X I I 0.79 OK 10.0 % 61.2 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 U94 I I 	I 0 IX 5.00 OK 10.0 % 162 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl ugh I x ° -0.41 OK 15.0 % 21.4 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ug/l °X 1 0.19 OK 10.0 % 106 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pgll I 	I 0  I IX Jj OK 30 10.0% 36.5 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ug/I i I 	I x ° I I I -0.59 OK 170 10.0 % 160 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pgil I I ° I x 5.13 FAILED 10.0 % 36 23.7 23.8 2.841 11.9 % 48 2 1 51 
Ni B2 p911 0 	X I 0.85 OK 10.0 % 74 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgll I ° I X I 2.54 OK 10.0 79,5 62.2 63.4 7.441 112 % 42 0 1 43 
Ni C2 Ng11 I I ° Ix I 1.35 OK 10.0 % 118 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 } g/1 I I I 	0  I 	X I 2.05 OK 10.0 % 44 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA ° X 0.56 OK 10.0% 131 123 124 11.2 9.0 % 40 1 0 41 
Pb Al ugA I °X I 	I I 0.33 OK 15 10.0 % 15.5 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg11 I I 	XI ° I -1.17 OK 180 10.0% 159 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pgA x I o -5.10 OK 15.0 % 1.42 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ug4 X I ° I -4.94 FAILED 15.0 % 6.3 24.9 24.3 4.16 17.1 % 46 3 1 J50 
Pb Cl pg/1 XI ° I 	I I -4.87 OK 15.0 % 14.7 57.3 54.5 13.9 25.5 % 40 0 1 Tl 
Pb C2 pgA XI I I 	o I -7.33 FAILED 10.0 % 29.9 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pgA xI I 	o -3.46 OK 15.0% 11.6 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Ug4 XI ° -3.63 OK 15.0 % 34.3 78.0 75.4 16.4 21.8° 39 0 1 40 
Zn Al N9A I I XO I OK 30 10.0 % 29 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ug11 i I I 	x I 	I 	1 -0.07 OK 150 10.0 % 149 147 147 3.20 2,2 % 47 9 0 56 
Zn B1 ugA ° x 0.56 OK  20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg4 °X I 	I 	I 0.16 OK 10.0 % 58 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl Ngå I I I 	ox I 	I 	I 0.14 OK 10.0 % 499 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA L I 	I 	I 	X I IL  J907 OK 10.0 % 928 926 9221 	60.3 6.5 % 46 2 0 	
48 
Zn Dl 	ug/l L I 	I 	I 	x 	° 	I -0.47 OK 15,0 % 43.5 45.5 	46.8 	8.29 17.7 % 40 	1 1 	42 
Zn D2 	Ng/l L 	I 	I 	I 	ox 	I 	I 	I 0.26QjL 10.0 % 237 232 	231 	9.74 4.2 % 37 js 0 	42 
LIITE 7/40 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 	 Lab 40 
Parameter Sample Unit -3s 	-2s 	•1s 	0 	1s 	2s 	3s Z-value 	
Grubbs 
test 
Assigned 
value 
TarOet 
dev. 
Lab's 
result 
Md. Mean St.dev. 
u 
'^ 
° 
Cv%  
o 3 
-. 
a 
Z 
3 
T 
As Al pgå 1.5 25.0 % <2 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 pgA X I 	I -0.08 OK 25 10.0 % 24.8 25,0 25.0 2.16 8.6 % 33 1 0 34 
As B1 P9A I 	X I 	I -o.osJ OK 15.0 % 3.98 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 Ng/I I 	X I 	I 0.00 OK 15.0 % 10.2 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 pgA I I 	oX O.31J OK 15.0 % 11.1 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I ox 0.25 OK  j_% 30.2 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pg/I o x I 0.58 OK 15.0 5.44 1.10 20.2% 25 1 1 27 
As 02 p9)1 I 	I I 	x I 	I 	I -0.09 OK 15.0 15.1 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugn ii iii Iii 0.33 OK 2.0 15.0 % 2.1 2.00 2.05 0.339 16.5% 131 50 
Cd Ix 	o -0.64 OK 25 10.0% 23.4 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/I I I 	OX I 0.78 OK 15.0% 1.24 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pg/I -ii 1 Iii I 	ox I 	I 0.26 OK 1O% 7.62 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 pg/1 I I 	x I I -0.05 OK 15.0% 9.21 9.21J9.28 1.26 13.6% 41 1 0 	42 
Cd C2 pg/I  0 x 1.51 OK 10.0 % 45.8 39.8 39.8 3.93 9.9% 41 1 042 
Cd D1 pg/I ii ii I 	x I I -0.07 OK 15.0  4.00 4.02 0.621 15.4% 36 32 41 
Cd D2 pgA I o x I 0.42 OK 10.0 % 12.3 12.0 11.8 1.44 12.2 % 40 1 	0 41 
Co Al pgA x 	o I -0.70 OK 20 10.0 % 18.6 20.0 20.9 4.67 22.3 % 33 i 	0 	2 35 
Co A2 Vg; I 	x o -0.42 OK 120 10.0% 115 119 119 11.6 9.7% 35 , 	0 	0 35 
Co B1 pg/I x 	o I -0.99 OK 10.0 % 22.8 25.3 25.3 4.27 16.9 % 330 	2 35 
Co 82 pg/i I I 	X 	o I I -0.95 OK 10.0 % 72.6 80.0 80.2 7.17 8.9 % 35 , 	0 	1 	36 
Co C1 pg/I I I I 	x o I I -0.56 OK 10.0 % 37.4 38.8 39.6 6.42 16.2 % 29 	0 	1 	! 	30 
Co C2 pgA I X 0.00 OK 10.0% 161 162 161 14.4 8.9% 31 	0 	0 	31 
Co D1 pg/I xl o -2.23 OK 10.0% 32.7 41.81 	42.1 7.53 17.9% 27 	0 	2 	29 
Co D2 VgA I 	X o I -0.49 OK 10.0 % 95.1 99.0 100 9.14 9.1 % 29 0 	1 	30 
Cu Al {tg/I I 	I I 	xo 	I 	I I -0.40 OK 15 15.0 % 14.1 14.8 14.7 2.00 13.6 % 48 3 3 	54 
Cu A2 pgA ii ii OX 	I 0.22 OK 90 10.0 % 92 88.9 89.0 6.12 6.9% 53 1 0 54 
Cu B1 pgA I x 	o -0.62 OK 10.0 % 27.1 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pgA I 	I I 	X 	o 	I I -0.61 OK 10.0 % 69.5 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 pg/I I 	I I 	x 	o I -0.47 OK 10.0 % 24.4 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I ox 0.17 OK 10.0 % 121 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl pg/I xo -0.13 OK 15.0 % 14.7 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 vg8 I OX 0.16 OK 10.0 % 81.7 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I I 	I ox I 0.13 1  OK 30 10.0 % 30.4 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I I 	I o IX 1.33 OK 150 10.0% 170 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pgA ox 0.27 OK 15.0 % 23.1 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA I 	ox I 0.27 OK l0.0%83.4 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr C1 pg/I I 	I I 	o I 	xI 1.78 OK 10.0% 66.8 57.21 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I o x I 1.94 OK 100% 129 1071 108 18.4 17.0% 48 0 0 48 
Cr Dl pg/I ox 0.26 OK 15.0 % 23.7 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I o Ix 1.25 OK 10.0 % - 	117 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgll xo I -0.33 OK 30 10.0 % 29 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I I 	I I 	Xo I I I -0.35 OK 170 10.0 % 164 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 pg/I xo I -0.25 OK 10.0% 23.2 23.71 23.8 2.84 11.9% 48 2 1 51 
Ni B2 Ug/I I 	I I 	xo I I -0.15 OK 10.0 % 67.2 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 p911 I 	I I 	X 0 I I -0.44 OK 10.0 % 60.6 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I I 	x 	o I -0.94 OK 10.0 % 94.2 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I I 	X 0 -0.49 OK 10.0 % 34.7 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA IX 	0 -0.65 OK 10.0 % 116 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/i I 	x 0 -0.40 OK 15 10.0 % 14.4 15.1 I 	15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Ng. I I 	IX 	o I I I 0.67 OK 180 10.0 % 168 181! 182 17.0 9.3% 48 1 0 49 
Pb B1 pgA X 	o •0.87 OK 15.0 % 5.25 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I x 	o -0.96 OK 15.0 % 20.8 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I XI 	o I I -1.28 OK 15.0 % 44 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pgA I I X 	0 I -1.87 OK 10.0 % 91.1 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pgA I I 	Ix 	o -0.80 OK 15.0% 21.2 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA x o -0.57 OK 15.0 % 69 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA I I I 	x I 0.10 OK 30 10.0 % 30.3 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/i I I I 	xo I I I -0.20 OK 150 10.0 % 147 147 147 1  3.20 2.2 % 47 9 0 56 
Zn Bl pg/i I I Ix 	o 	I 	I I -0.62 OK 15.0% 18.4 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pgA I 	I I 	Xo 	I 	I I -0.18 OK 10.0 % 56.1 57.5 57.1 4.371 7.7 % 50 3 0 53 
Zn Cl pgA II I 	xo 	I I -0.14 OK 10.0 % 485 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I 	I I 	OX 	I 	I I 0.15 OK 10.0 % 936 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pgA I 	I I 	X 	0 I -0.51 OK 15.0 % 43.2 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pgA I 	I I 	Xo 	I 	I I -0.13 OK 10.0 % 228 232 231 9.74 4.2 % 37 5 0 42 
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LIITE 7/41 
RESULTS OF THE INTERLABORATORY COMPARISON 1!1997 Lab 41 
Parameter Sample Unit -3s 	-2s 	-is 	0 	1s 	2s 	35 Z•value 
Grubbs 
test 
Asstlned 
value 
Tarvet 
dev. 
Lab's 
result 	Md. Mean Sidey. CV% 
d 
1 
-. å 
ct 
å 
3 
? 
3 0  
= 
Q 
As Al ug/I XI 	 o 	I 	I 	I -3.41 OK 1.5 25.0 % 0.22 1.51 1.50 0.531 35A% 24 3 7 34 
As A2 Ngll I I 	X 	I 	I -0.10 OK 25 10.0 % 24.74 25.0 25.0 2.16 8.6% 33 1 0 34 
As • B1 NgA I x I 	o -2.76 OK 15.0 % 2.35 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 U9A x o 	 I -0.54 OK • 15.0 % 9.37 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/l I I 	Ix 	o 	I 	I 	I -0.65 OK 15.0 % 9.57 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 {1gå IX 	0 I -0.68 OK 15.0% 26.13 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl pg)1 I 	X I 	I 	o -2.48 OK 15.0 % 3.42 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I I x 	o -1.77 OK 15.0 % 11.24 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgll X 	0 	I 	I -1.07 OK 2.0 15.0 % 1.68 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/l x 	I 	o 	I -1.61 OK 25 10.0 % 20.98 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 NgA I I 	x 	I 	o -1.50 OK 15.0 % 0.86 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgll x 	o -1.05 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 pgA I IX 	0 	I -0.84 OK 15.0% 8.11 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd C2 pgil I 	I xl 	o 	I 	I 	I -1.14 OK 10.0 % 35.25 39.8 39.8 3.93 9/o 41 1 0 42 
Cd D1 {tg/I I Ix 	o 	I -0.66 OK 15.0 % 3.62 4.00 4.02 0.621 15.4% 36 3 2 41 
Cd D2 ygA I x 	o -0.90 OK 10.0 % 10.74 12.0 11.8 1.441 	12.2 % 40 1 ! 	0 41 
Co Al p9A I 	xo -0.20 OK 20 10.0 % 19.61 20.0 20.9 4.671 	22.3% 33 0 	2 35 
Co A2 p94 I I I 	x 	o 	I I -0.48 OK 120 10.00  114.3 119 119 11.6! 	97% 35 I 0 	0 	, 35 
Co B1 ugll Xo 	I -0.12 OK 10.0 % 24.99 25.3 25.3 4.27 16.9% 33 0 	2 35 
Co B2 Ng/I Xo -0.20 OK 10.0 % 78.61 80.0 80.2 7.17 8.9 % 35 0 	I 	1 36 
Co C1 Ug/l Ix 	o -0.79 OK 10.0 % 36.47. 38.8 39.6 6.42 16.2 % 29 0 30 
Co C2 p911 I xo I I -0.32 OK 10.0 % 155.8 162 161 14.4 8.9 % 31 0 	0 31 
Co D1 Ug/l I I I 	xo I 	I I -0.36 OK 10.0 % 40.57 41.8 42.1 7.53 17.9 % 27 0 	2 29 
Co D2 Ngll I I 	X -0.05 OK 10.0 % 99.52 99.0 100 9.14 j 	9.1 % 29 0 1 30 
Cu Al p911 I XO -0.28 OK 15 15.0 % 14.38 14.8 14.7 2.00 	13.6 % 48 1 3 3 54 
Cu A2 Ugh I i xo I I -0.12 OK 90 10.0 % 88.88 88.9 89.0 6.12! 	6.9 % 53 1 0 54 
Cu B1 } 9A -il I -i I 	xo I I 	I -0.35 01< 10.0 % 27.89 29.4 28.9 3.60J 	12.5% 51 1 1 53 
Cu B2 Ngt I I 	Xo -0.21 OK 10.0 % 72.48 74.1 74.0 5.321 	7.2% 51 3 0 54 
Cu C1 pgll Xo I -0.16 OK 10.0 % 25.2 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ug/I I I 	X 0 I -0.41 OK 10.0 0  114.1 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 ug/I I I 	X o I -0.46 OK 15.0 % 13.96 15.0 15.0 2.44j6.3 % 38 1 3 42 
Cu D2 ug/l I I IX 	0 I I 	I 0.69 OK 10.0 % 74.83 80.3 80.4 7.32 t 9.1 % 42 1 0 43 
Cr Al p911 I I 	x o -0.56 OK 30 10.0 % 28.32 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 p911 I xo I I -0.17 OK 150 M°  147.4 149 150 13.5 9.0% 52 2 •  0 54 
Cr B1 u90 I I 	xo I 	I -0.26 OK 15.0 % 21.32 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 NgA I I I 	X 	I I 	I 0.01 OK 10.0 % 81.26 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pgj x o -1.58 OK 10.0 % 47.73 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/l I 	x o I -1.24 OK 10.0 % 94.57 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl N9A I Ix 	o I I -0.85 OK 15.0 % 19.89 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr I x 	0  I -0.68 OK 10.0 % 96.93 104 104 11.7 11.3% 44 0 0 44 
Ni Al p94 I I I 	X o I I 	I -0.49 OK 30 10.0 % 28.54 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgll I Xo I -0.30 OK 170 10.0 % 164.9 168 169 11.9 7.0% 50 1 0 51 
Ni Bl Ng)1 I X I -0.07 OK 10.0 % 23.63 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgll I I 	Xo -0.22 OK 10.0 % 66.67 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgll I I 	Ix 	0 I I 	I -0.79 OK 10.0 % 58.36 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgll I 	I 	X 	0 I I -0.61 OK 10.0 % 97.67 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 -:i-  I I X 	0 I -0.87 OK 10.0 % 33.33 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 U9A I I 	xo -0.29 OK 10.0 % 120.4 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I x o I -0.37 OK 15 10.0 % 14.44 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 pg1l I I 	I 	x 	o I I 1 -0.45 OK 180 10.0 % 171.9 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 Ngll I I 	x o I -0.47 OK 5.61 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 p9li I 	Ix 	o I -0.70 OK 15.0 % 21.75 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I xo -0.35 OK 15.0% 51.67 57.3 54.5 13.9 25.5% 40 0 1 41 
Pb C2 ug/l I I 	xJ 0 I I I -1.22 OK 10.0 % 98.36 112 112 15.1 13.5 % 38 3 0 41 
Pb D1 pgll I Ix 	0 I I l 	-0.82 OK 15.0% 21.14 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Ngll I I IX 	0 I I -0.67 OK 15.0 % 67.86 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I I I 	X 0 -0.40 OK 30 10.0 % 28.8 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I I I 	xo I I I -0.30 OK 150 10.0 % 145,5 147 147 3.20 2.2% 47 9 0 56 
Zn Bl pg/I I I 	x o I I I -0.59 OK 15.0 % 18.5 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg I I I 	X 0 I I -0.46 OK 10.0 % 54.5 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgfl I I I 	Xo I I -0.23 OK 10.0 % 480.5 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgll I I 	x I -0.10 OK 10.0 % 912.6 926 922 60.3 6.5 % 46 2 0 48 
Zn D7 	l g/l I I 	x 	o I I I -0.97 OK 15.0 % 40 45.5 46.8 8.29 17.7 % 40 1 1 I 	42 
Zn D2  I 	x o I I 0.39 OK 10.0 % 222 232 231 9.74 4.2 % 37 5 0 42 
LIITE 7/42 
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RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 42 
Parameter Sample 	Unil -3s 	-2s 	-1s 	0 	is 	2s 	3$ Z-value 
Grubbs 
test 
Assigned 
value 
Target 
tlev. 
Lab's 
result Md. Mean Sidey. 	CV%  
d 
å 
r 
n 
~ ~ 
3 -  
z 
0 
As Al vgll 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 ugh 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 Ngfi 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/l 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 NgA 15.0 % 10.8 10.6 1.51 14.2 %  i i28 
As C2 pg/I 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 p911 15.0 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugll 2.0 _i2_% 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 p911 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 lig/I 15.0 % 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 p911 15.0 % 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd C2 ugA 10.0 % 39.8 39.8 3.93 9.9 % 41 1 	0 42 
Cd D1 pg/I 15.0 % 4.00 4.02 0.621 15.4 % 36 3 	2 	- 	41 
Cd D2 Ng/1 10.0 % 12.0 11.8 1.44 12.2 % 40 1 0 	41 
Co Al NgA 20 10.0 % 20.0 20.9 4.67 22.3 % 33 0 2 	35 
Co A2 pg/I 120 10.0 % 119 119 11.6 __ r0 35 0 0 	35 
Co B1 pg/I 10.0 % 25.3 25.3 4.27 16.9 % 33 0 2 	35 
Co B2 pgR 10.0 % 80.0 80.2 7.17 8.9 % 35 0 	, 	1 	36 
Co C1 NgA 10.0 % 38.8 39.6 6.42 16.2 % 29 . 	0 	1 	30 
Co C2 pgA 10.0% 162 1611 14.4 8.9 % 31 0 	0 	31 
Co Dl ugA  _i92__%  41.8; 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 pgA 10.0 % 99.0 100 9.14 9.1 % 29 	0 1 	30 
Cu Al pg/I x I 	0 -1.30 OK 15 15.0 % 12.08 14.8 14.7 2.00 13.6 % 48 	3 3 54 
Cu A2 pgA o x1 0.70 OK 90 10.0 % 96.32, 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 pg/I x I 	o -1.35 OK 10.0 % 25.01 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pg/1 o Ix 3.51 FAILED 10.0% 99.98 74.1 74.0 5.32 7.2°c 51 3 0 54 
Cu C1 pg/I x 	o 	I -1.48 OK 10.0 % 21.81 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ig/I ( 	o 	x 0.77 OK 10.0 % 128.2 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl igll x 	o -1.39 OK 15.0 % 11.87 15.0 15.0 2.44 16.3° 38 1 3 42 
Cu D2 pg/l I o 	 xI 2.64 OK 10.0% 101.6 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgA x 	o -0.90 OK 30 10.0 % 27.3 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 p911 x 	o -0.67 OK 150 10.0 % 139.9 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/I 0 	X 2.28 OK 15.0 % 29.8 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA o x 	I 1.32 OK 10.0% 91.9 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 vgA o x 1 2.01 OK 10.0 % 68.1 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 vg/I o x 1.66 OK 10.0 % 125.9 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I o Ix 5.00 FAILED 15.0% 39.9 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I o I x 	1 1.35 OK 10.0% 1181 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I x 	I 	I 1 0.10 OK 30 10.0 % 30.3 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ugh ox 0.14 OK 170 10.0 % 172.3 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 pgA x o -0.46 OK 10.0 % 22.7 23.7 23.8 2.84 11.9 % 48 2 1 51 
NI 82 ug/I X -0.44 OK 10.0 % 65.2 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I x -0.41 OK 10.0 % 6O.j 62.2 63.4 7.44 11.7 % 42 0 1 43 
NI C2 pgA I x 	I -0.07 OK 10.0 % 103.3 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pgA j 	xo -0.33 OK 10.0 % 35.3 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ng/1 X 0 -0.45 OK 10.0 % 118.4 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Ug/l 15 10.0 % j 	15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 p9/1 180 10.0% 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pgA 15.0 % 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgll 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pgA 10.0 % 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zr, Al pgA 30 10.0 % 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA 150 10.0 % 147 147 3.20 2.2 % 47 9 0 56 
Zr, B1 lig/I 15.0 % 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I 10.0 % 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA 10.0 % 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I j 10.0 % 232 231 9.74 4.2 % 37 I 	5 0 42 
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LIITE 7/43 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 43 
Parameter Sample Unit -3s 	-2s 	-1s 	0 	ts 	2s 	3s Grubbs Z-value . 	test 
Assigned 
value 
Target 
dev. 
Lab's 
	
. 	 .. Cv% St dev. result 	Md Mean 	  
T 
' 	- å 	- 
 fP- N es 
n 	Q 	m 
Z 
Q 
As Al Ng/l l 	I I 	o 	Ix 	I 	I 1,28 OK 1.5 25.0 % 1.98 1.51 1,50 	Q35.4 % 24 3 	7 134 
As A2 ugA I x I -0.08 OK 25 10.0 % 24.8 25.0 25.0 2.16 8.6 % 33 1 	0 34 
As Bl pg/I I 	I I 	Xo I -0.55 OK 15.0% 3.68 3.92 4.01 0.9531 23.8 % 28 1 	6 135 
As B2 ugll I XI 	o -1.19 OK 15.0 % 8.38 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pgll x 	o -1.08 OK 15.0 % 8.88 10.8 10.6 1.51 14.2 % 26 0 2 26 
As C2 Pg/i I 	I I 	x 1 	I 	1 -0.07 OK 15,0 % 28.8 29.2 29.1 4.091 14.1 % 28 0 0 28 
As D1 ugll X 	o I 9 OK 4.55 
å1.96 
5.53 5.44 1.10 20.2% 25 1 1 27 
As D2 ii  OK 15.0 % 15.1 15.5 . 	15.3 2.461 16.1 % 27 0 0 27 
Cd Al pgli Xo -0.13 OK 2.0 15.0 %  2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/i I X I 	I 0.08 OK 25 10.0 % 25.21 24.7 25.4 2.821 11.1 % 46 4 0 50 
Cd Bl Ugh I xo -0.24 OK 15.0 % 1.07 1.10 1.11 0.149 13.4 % 44 4 	3 51 
Cd 62 U9Jl I 	I I x 0.10 OK 15.0 % 7.22 7.20 7.33 1.17 16.0 % 49 1 	1 	51 
Cd C1 pg/I Xo -0.20 OK 15.0 % 9 9.21 9.28 1.26 13.6 % 41 1 	0 	42 
Cd C2 pg/I x I 0 I 	I -2.21 OK 10.0 % 31 39.61 39.6 3.93 9.9 % 41 1 	0 42 
Cd D1 pg/I xo I -0.23 OK 15.0% 3.88 
_ 
4.001 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 pg/I I ox I 	I 0.68 OK 10.0% 12.6 12.0 11.8 l.4412.2%401}041 
Co Al ugll I 	I I Xo I 	I 	I -0.20 OK 20 10.0% 19.6'20.0 20.9 4.67 	22.3% 33 : 	0 	2 35 
Co A2 pg/I X I I -0.08 OK 120 10.0% 119! 	119 119 11.6 
_ 
_9.7% 35 ! 	0 	0 	35 
Co B1 ugA x 0.08 OK 10.0 % 25.51 	25.3 25.3 4.27. 16.9 % 33 	0 	2 	35 
Co 62 ugll I x o I 0.49 OK 10.0 % 76.31 	60.0 60.2 7.17 	8.9% 35 I 	0 	1 	36 
Co C1 ug/l I I I 	x o 0.58 OK 10.0 % 37.3' 	38.8 39.6 6.42, 	16.2 % 29 	0 	1 	30 
Co C2 {rgll I 	I 	I x I 	I I -0.06 OK 10.0% 16O162 161 14.48.9% 31 	; 	0 	, 	0 	31 
Co D1 pg/I x I 0.00 OK 10.0 % 42.1!41.6 42.1 7.531 17.9% 27 	0 	2 	29 
Co D2 ii x o -0.43 OK 10.0 95.7' 	99.0, 	100 9.14 9.1 % 29 	0 	1 	30 
Cu Al pg/I I 	I ox 0.27 OK 15 15.0 % 15.6; 	14.8 	14.7 2.00 13.6 % 48 	3 3 54 
Cu A2 ug/l o x I I 0.611 OK 90 10.0 % 95.5 	88.91 	89,0 6.1 2 6.9 % 53 	, 	1 0 54 
Cu B1 ug/I I 	I 	I 	o 	x I 	I I 0.42 01< 10.0 % 30.1 i 	29.4; 	28.9 3.6O 12.5% 51 1 1 53 
Cu B2 pgll I 	I oX I 	I 0.35 OK 10.0 % 76.6' 	74.1: 	74.0 5.321 7.2 % 51 3 0 54 
Cu C1 ug/l I I 	o 	x 0.51 OK 10.0 % 26.9 26.01 	25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I ox I 0.25 OK 10.0 % 122 l22119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/l x -0.04 OK 10 14.9 15.015.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA I 	 Xo -0.31 OK 10.0 % 77,9 80.380.4 7.32 9.1 % 42 I 	1 0 43 
Cr Al pg/l I 	I 	o 	X I 0.80 OK 30 10.0 % 32,4 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I o I 	x 1.40 
_ 
OK 150 10.0 % 171 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 pg/l I 	I 	I 	o 	X I 099 OK 15.0 % 25.51 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I o I x 1.18 OK 10.0 % 90,8 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 Ng/I o I 	X 1.46 OK 10.0 % 65 57,2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I 	I 	I 	o I 	X I 	I 1.67 OK 10.0% 126 107 108 18.4 17.0% 48 0 	0 48 
Cr D1 ugh I 	I o 	X I 	I 	I 0.85 OK 15.0 % 25.7 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Ng/I I 	I 	o 1 	X 	I 1.83 OK 10.0% 123 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	x o -0.47 OK 30 10.0 % 28.6 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg4 Xo -0.24 OK 170 10.0% 166 168 169 11.9 7.0% 50 1 0 51 
Ni B1 p911 I 	I 	I 	x I 	I 	I 0.00 OK 10.0% 23.8 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 pg/I x I -0.121 OK 10.0 % 67.4 67.61 68.2 4.67 6.8% 48 3 1 52 
Ni Cl pg/I I 	I 	Xo -0.25 OK 10.0 % 61.8 62.21 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Vg/l I 	x o -0.57 OK 10.0 % 98,1 103 1 104 10.9 10.5 % 42 2 0 44 
Ni Dl p9/I o x I 0.58 OK 10.0 % 38.6 35.2L 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I I 	I I 	X I 	I I 0.00 OK 10.0 % 124 123 L 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I I o x 2.07 OK 15 10.0 % 18.1 15.1 15.5 1.20 7.7 % 44 4 2 I 	50 
Pb A2 Ng/l o X I 0.78 OI< 180 10.0 % 194 181 I 	182 17.0 9.3 % 48 1 0 49 
Pb B1 ugh o I 	x 	I I 1.39 OK 15.0 % 7.3 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I I x o 	I -0.52 OK 15.0 % 22.4 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/l I o I 	x I 1.38 OK 15.0 % 65.8 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I ox 0.18 OK 10.0 % 114 1121 112 15.1 13.5 % 38 3 0 41 
Pb D1 pgll o x 0.61 OK 15.0 % 26.3 24.81 24.1 5.35 22.2 % 39 0 1 40 
Pb 02 pg/I I I 1 	0 	x 	I I 0.42 OK 15.0 % 80.2 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I I 	o 	IX I 1.23 OK 30 10.0 % 33.7 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 i gA x -0.07 OK 150 10.0 % 149 147 147 3.20 2.2 % 47 9 0 56 
Zn B1 pgll I I I 	x 	I 	I I -0.07 OK 15.0 % 20.1 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 ug/l I I I 	ox 0.32 OK 10.0 % 58.9 57.5 57.1 4.37 7.7% 50 3 0 53 
Zn Cl pg/I I I 	Xo -0.14 OK 10.0 % 485 490 492 31.4 6.4% 46 2 0 48 
n C2 ug/l I I ox 0.21 OK 10.0 941 926 922 60.3 6.5% 46 2 0 48 
n 
1~zzz Dl pg/I I ox 0.17 OK 15.0 % 48 45.5 46.8 8.29 17.7 % 40 1 1 42 n DZ ug/l I I I 	X 	I 	I I 0.04 OK 10.0 % 232 232 231 9.74 4.2% 37 5 0 42 
LIITE 7/44 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 44 
Parameter Sample ni[ U -35 	-25 	-Is 	0 	is 	2s 	3s Z-val 	Gr ubbs ue test 
Assigned 
value 
Target 
dev. 
Lab'S Md. result Mean St.tlev. 
d 
d  
CV%  
T 
å 
^ P 
P 
N 
Z 
3 	Q 
- 	_ 
d P 
As Al pg/I I 	o 	x 	I 	I I 0.53 OK 1.5 25.0 % 1.7 1.51 1.50 0.531 35.4 % 24 3 7 	34 
As A2 pgll I I 	I 	o 	x 	I 	I I 0.40 OK 25 10.0 % 26 25.0 25.0 2.16 8.6 % 33 1 0 34 
As if u9A I I 	ox 	I 0.15 OK 15.0 % 4.1 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 ugh I I 	o 	x 	I 0.52 OK 15.0 % 11 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I I I o x 0.88 OK 15.0 % 12 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 Vg/I  0 	Ix 1.35 OK 15.0 35 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ligA I o I 	x 	I 1 1.42 OK 15.0 % 6.6 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 Ngfl o X I 0.74 OK 15.0 % 17 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al p A o X I 0.67 OK 2.0 15.0 % 2.21 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pgA x 0.00 OK 25 _Q_% 25 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pg/I 0 X 	I 0.54 OK 15.0 % 1.21 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 - :;i-- I 	I oX  	I 	I I 0.15 OK 15.0 % 7.5 7.20 7.33 1,17 16.0 % 49 1 1 51 
Cd Cl pg/I I 	I Xo -0.20 OK 15.0 % 9 9.21 9.28 1.26 13.6' 41 1 0 42 
Cd C2 NgA Xo -0.20 OK j_% 39 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 v9/I I o XI 0.63 OK 15.0 % 4.4i 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 pg/I I x 	o I -0.68 OK 10.0 % 11 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al ug11 x I 0.00 OK 20 10.0% 20 20.0 20.9 4.67 22.3 % 33 0 2 35 
Co A2 ugA x I 0.00 OK 120 10.0% 120 119 119 11.6 9.7 % 35 0 0 	35 
Co 61 pgA X -0.12 OK 10.0 % 25 25.3 25.3 4.27 16.9 % 33 0 2 	35 
Co B2 pg/I I Xo 	I 	I I -0.27 OK 10.0% 78 80.0 80.2 7.17 8.9' 35 0 1 	36 
Co C1 pg/I I I 	x 0.10 OK 10.0 % 40 38.8 39.6i 6.42 16.2 % 29 0 	1 	30 
Co C2 Jg11 I I 	oX 0.37 OK 10.0 % 167 162 161 	14.4. 	8.9 % 31 0 	0 	31 
Co D1 Ug4 oX 0.21 OK 10.0 % 43 41.81 42.1 	7.53 i 	17.9 % 27 0 	2 	29 
Co D2 pgA X I -0.10 OK 10.0 % 99 99.0 100 	9.141 	9.1 % 29 0 1 	30 
Cu Al ugfl I 	x 	o I I -0.44 OK 15 15.0 % 14 14.81 14.7 2.00 13.6 % 48 3 3 i 	54 
Cu A2 pgA I I Xo 	I -0.22 OK 90 10.0 % 88 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu 	B1 p9A I Xo -0.31 OK 10.0 % 281 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 ugll I I 	Xo -0.14 OK 10.0 % 731 74.1 74.0 5.32 7.2 °/ 51 3 0 54 
Cu C1 pg/l I I 	oX 0.16 OK 10.0 % 261 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I I Xo I I -0.17 OK 10.0 % 117 I 	122 119 9.68 8.1 % 47 0 0 47 
Cu D1 Ugll x o -0.44 OK 15.0 % 14 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ygll Xo I I -0.17 OK 10.0 % 79 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ugA I I 	I 	ox 	I I I 0.33 OK 30 10.0 % 31 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 Vgn x I 1 0.00 OK 150 10.0% 150 149 150 13.5 9Ø0 52 2 0 54 
Cr B1 NgA Xo -0.36 OK 15.0 % 21 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA I 	X I -0.02 OK 10.0 % 81 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pgA I oX 	I I 0.23 OK 10.0 % 58 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I ox 	I I 0.28 OK 10.0 % 111 107 1081 18.4 17.0 °/ 48 0 0 48 
Cr D1 vg/l Xo -0.23 OK 15.0 % 22 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 Y911 I I 	Xo -0.29 OK 10.0 % 101 104 iO4J 11.7 11.3 % 44 0 0 44 
Ni Al pg/I ox I 0.33 OK 30 10.0 % 31 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ug)1 X I I 0.00 OK 170 10.0 % 1701 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pgA I Xo -0.34 OK 10.0 % 231 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	X -0.03 OK 10.0 % 66 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgA I 	o 	x 0.88 OK 10.0 % 69 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I I I 	o x 0.38 OK 10.0 % 108 103 104 10.9 10.5 % 42 2 0 L 44 
Ni Dl pg/I I 	o x 0.41 OK 10.0 % 38 35.2 36.5 3.63 9.9 % 37 2 1 1 40 
Ni D2 Ngll Xo -0.161 OK 10.0 % 122 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Ngil I o X1 	I I 0.67 OK 15 10.0 % 16 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pgA I I oX 	I 0.22 OK 180 10.0 % 184 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pg/I I I I 	o 	X 1 0.73 OK 15.0 % 6.7 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ug/I o X 	I 0.47 OK 15.0 % 26 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I o X 	I I 0.43 OK 15.0 % 58 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb 	C2 pgA I I I 	Xo 	I 	I I -0.18 OK 10.0% 110 112 112 15.1 13.5% 38 3 0 41 
Pb D1 pgil I I o x 0.53 OK 15.0 % 26 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb 02 pg/I x -0.04 OK 15.0 % 75 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	o 	X I 2.00 OK 30 10.0 % 36 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I I I 	o 	x 	I 0.60 FAILED 150 10.0 % 159 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl ig/I I I I 	ox 	I 	I I 0.23 OK 15.0% 21 20.0 20.3 2.30 11.3%47 5 2 54 
Zn 82 pg/I I I I 	o 	IX 	I I 1.21 OK 10.0 % 64 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA I 	X I -0.08 OK 10.0 % 488 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I I I I 	oX 	I 	I I 0.23 OK 10.0 % 943 9261 922 60.31 6.5 % 46 2 0 48 
Zn Dl pg/I I I I 	Xo 	I 	I I -0.26 OK 15.0 % 45 45.5 46.8 8.291 17.7 % 40 1 	1 42 
Zn D2 gg4 I I I 	x 	o 	I 	I I -0.43 OK 10.0 % 221 232 231 J 	9.741 4.2 % 37 5 	0 J 	42 
67 
	
LIITE 7/45 
L . 	RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 45 
Pammeter Sample Unit -3s 	-2s 	-1s 	0 	1s 	2s 	3s Z-value 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's 
Md. result Mean 	St.dev. Cv% 
u 
N 
a  
T 
å 
o  
N L7  
- 
Z 
y 
_ 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 p911 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pgll 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I 15.0 % 10.2 10.2 1.47 14.4 % 34[o 1 35 
As Cl pgll 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ug/I 15.0 % 29.2 29.1 4.09 14.1 % 28 ioii 0 28 
As Dl pg/1 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ugh 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg/I 2.0 15.0 % 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 u9A 25 10.0 % 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgl1 15.0 % 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd Cl ugA 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg/I 10.0 % 39.8 39.8 3.93 9.9 % 41 	1 0 42 
Cd Dl pg/I 15.0 % 4.00 4.02 0.621 15.4 % 36 	3 	2 41 
Cd D2 pgA 10.0% 12.0 11.8 1.44 12.2 % 40 	L 	1 	0 	; 	41 
Co Al pg/i 20 10.0 % 20.0 20.9 4.67 22.3 % 33 1 0 	2 	35 
Co A2 119/1 120 10.0% 119 119 11.6 9.7 % 35 	0 	0 	35 
Co B1 Ng4 10.0 % 25.3 25.3 4.27 16.9 % 33 	0 	2 	. 35 
Co B2 pg4 10.0 % 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co Cl pgll 10.0 % 38.8 39.6 6.4J 16.2 % 29 	! 	0 	. 	1 	30 
Co C2 liga 10.0 % 162 161 14.4 8.9 % 31 	1 	0 	0 	31 
Co Dl pg/I 10.0 % 41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co D2 yg/I 99.0 100 9.14 9.1 % 29 	0 	1 	30 
Cu Al ugll 1 	0 	Xl 1.64 OK 15 15.0 % 18.7 14.8 14.7 :  2.00 13.6 % 48 ' 	3 	, 	3 	' 	54 
Cu A2 ugll j 	I 	I 	Xo 	I 	i -0.17 OK 90 10.0 % 88.5 88.9 89.0', 6.12 6.9 % 53 	1 	I 	0 	l 	54 
Cu Bl pg/I i 	i 	o 	X 1 0.90 OK 10.0 % 31.5; 29.4 28,9 3.60 12.5 % 51 	1 	' 	1 53 
Cu B2 pg/I OX 	I 0.20 OK 10.0 % 75.51 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 ugh 1 I 	o 	x 1.91 OK 10.0 % 30.51 26.0 25,6 5.15 20.1 % 46 0 0 46 
Cu C2 {tg/l 0 X 	I 0.42 OK 10.0 % 1241 122 119 9.68 8.1 % 47 0 0 47 
Cu I 	Dl pg/I o (X 1.33 OK 15.0 % 181 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgll o X 0.57 OK 10.0 % 85! 80.3 80.4 7.32 9.1 % 42 1 l 	0 43 
Cr Al ug11 30 10.0 % 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 p94 150 10.0% 149 150 13.5 9.0% 52 2 0 54 
Cr Bl ug/I 15.0 % 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 119/1 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/1 10.0 % <I 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I 	XI 	I 	o 	I -2.22 OK 10.0 % 84 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I 15.0 < 22.4 22.8 3.35 14.7 % 36 3 2 43 
Cr D2 pg/ I 	Ix 	I 	o 	 I -1.73 OK 10.0% 86 104 104 11.7 11.3 0/ 44 0 0 44 
NI Al 119/1 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I 170 10.0% 166 169 11.9 7.0' 50 1 0 51 
Ni B1 pgll 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Ng/l 10.0  68.2 4.67 6.8'Y 48 3 1 52 
Ni Cl pg/I I 	Il 	o 	X 	I 	I 0.88 OK 10.0% 69 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgl1 I 	I 	I 	o I 	Ix 4.52 FAILED 10.0% 151 103 104 10.9 10.5% 42 2 0 44 
Ni D1 119/1 I 	I 	I 	o 	I 	X 12.47 FAILED 10.0 % 82 35.2 36.5 3.63 9.9° 37 2 1 40 
Ni D2 Jg/1 I 	I o 	I 	I 	X 	 j 2.50 OK 10.0% 155 123 124 11.2 9.00 40 1 0 41 
Pb Al ug/I 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 P9A 180 10.0% 181 182 17.0 9.3° 48 1 0 49 
Pb Bl pg/l 15.0 % 6.39 6.04 1.50 24.8 0 44 3 3 jp 
Pb B2 pg/I 15.0 % 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl ugll 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 V911 10.0 % 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ugh 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I 	I 	Xo 	 -0.13 OK 30 10.0 % 	29.6 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I i X 	i 0.07 OK 150 10.0 % 151 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg)1 i 	0 	X 	i 0.95 OK 15.0% 23.2 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 pg/I X -0.05 OK 10.0 % 56.8 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl p 	/l • OX 0.24 OK 10.0 % 504 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA Xo -0.21 OK 10.0 % 903 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 NgA I 	 o 	IX 	1 1.97 OK  60.6 • 45.5 46.8 8.29 17.7% 40 1 1 42 
Zn D2 pg4 i 	i 	I __2_l_  i 0.61 OK 10.0 % 245 232 231 9.74 4.2% 37 5 0 142 
LIITE 7/46 
	
i: 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 46 
Parameter Sample Unit -3s 	-2s 	-1s 	0 	Is 	2s 	35 
Grubbs Z-value test 
Assigned 
value 
Target 
tlev. 
' 
Lab's Md. 	Mean 	, result 	 Siden,	 CV% N 
9' 
T 
at 
 
N 
Z 
3 
ö 
As 	' Al ugh 7.5 25.0 % 1.51 1.501 0.531. 	35.4 % 24 3 7 i i34 
As A2 V9,1 25 t _% 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 N911 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 u9fi 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 Ng/I 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ug/I 29.2 29.1 4.09 14.1 % 28 0 0 28 
As 15.0 % 5.53 5.44 1.10 20.2% 25 1 1 27 
As D2 u9A 15.0 % ___j_  2.46 16.1 % 27 0 0 27 
Cd Al vg/I ° 	 x 5.00 FAILED __?P 2.05 0.339 16.5% 46 3 1 50 
Cd A2 N9/I ° 	x 	I 0.92 OK 25 10,0 % 27.3 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 ug/ I ° 	I Ix 3.54 FAILED 15.0% 1.7 1.10 1.11 0.149 13.4% 44 4 3 51 
Cd I 	I Ix ° 	I I 	I 0.85 OK  7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 -j;; i- I I 0X I I 0.45 OK 15.0 % 9.9 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 N911 I 	I 1 °x I 	I I 0.15 OK 10.0 % 40.4 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 Y9A Ix 	I I ° I -2.85 OK 15.0 % 2.3 4.00 4.02 0.621 15.4% 36 3 2 41 
Cd D2 UgA x 	I 0 -2.54 OK 10.0 % 8.8 12.0 11.8 1.44 12.2 % 40 1 	I 0 41 
Co Al U9A I ° I I x 3.50 OK 20 10.0 % 27 20.0 20.9 4.67 22.3 % 33 0 	2 35 
Co A2 v94 ° x 2.17 OK 120 10.0 % 146 119 119 11.6 9.7% 35 0 	0 35 
Co B1 Ng4 x o I 1 -2.09 OK 10.0 % 201 25.3 25.3 4.27 16.9% 33 0 	2 	35 
Co B2 p9/ I ° x I I 0.60 OK  85 80.0 1 80.2 7.17 8.9 % 35 0 	I 	1 	36 
co C1 Ng! I X I 0.10 OK 10.0% 40 38.8; 39.6 6.42 12% 29 	.. O1 30 
Co C2 Ng/I OX 0.19 °/ 164 162 161 14.4 8.9 % 31 	! 0 	0 J31 
Co D1 ug/I I 	I o I Ix 	1 2.35  % 521 41.8 42.1 7.53 17.9 % 27 0 	' 	2 29 
Co I 	I 	I ° 	I I x 	I 2.20 0 % 1221 99.0 100 9.14 9.1 % 29 0 I 	1 30 
Cu Al Ng/I I 	I 	x 	° 	I I 0.89 
UK 1 
0 % 13 14.8 14.7 2.00 13.6% 48 3 3 54 
Cu A2 p9~ I ° 	x 0.78 0 % 97 88.9 6.12 6.9% 53 1 0 54 
Cu B1 pg4 I ° 	xI I 0.73 0 % 31 29.4 28.9 3.60 125% 51 1 1 53 
Cu B2 ugli I ° 	x I 1.08 0 % 82 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 ug/I I ° x 3.28 0 % 34 26.0 __ J5 20.1 % 46 0 0 46 
Cu C2 N9/I ° 	I x 1.34 OK 10.0 % 135 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 i:; I ° 	I xl 2.67 OK 15.0% 21 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 ugA I 	° 	I 	x 1 1.69 OK 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ug/I x I 	° I -2.00 OK 30 10.0 % 24 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 U9/I I I I 	x 	° 	I 	I 	I 0.40 OK 150 10.0 % 144 149 150 13.5 9.0% 52 2 0 54 
Cr B1 ug/I I ° 	I Ix 3.54 FAILED t _% 34 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 U911 I °x 	I 	I 0.22 OK t2 _1u 83 81.1 81.2 7.57 9-3% 51 1 1 53 
Cr  I o x I 1.11 OK 10% 63 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr C2 ugll °x 0.28 OK  111 107 108 18.4 17.0% 48 0 0 48 
Cr D1 Ng/I ° 	I 	x 	I 1.52 OK 15.0% 28 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 V9) I I ° x 	I 0.48 OK 10.0% 109 104 104 11.7 11.3 % 44 0 0 44 
Ni Al P9J I I 	0 X 2.00 OK 30 10.0 % 36 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 Ng/I x ° -0.47 OK 170 i1° 162 168 169 11.9 7.0% 50 1 0 51 
Ni Bl ug/I ° 	IIx 5.13 FAILED 10.0 % 36 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 p9A ° 	I 	x 	I 2.61 FAILED 10.0 % 86 67.6 68.2 4.67 6.8% 48 3 1 52 
NI Cl u9/ I ° 	I Ix 3.25 OK 10.0% 84 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 Ngt I ° 	x 	I 1.06 OK 10.0 % 115 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl i g1 ° I x 4.25 FAILED 10.0 % 52 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ugh I 	° 	x 	I I 0.40 OK 10.0 % 129 123 124 11.21 9.0 % 40 1 0 41 
Pb Al V911 I I 	° 	I Ix 9.33 FAILED 15 10.0 % 29 15.1 15.5 1.201 7.7 % 44 4 2 50 
Pb A2 U9/ I x 	° 	I 	I -0.61 OK 180 10.0 % 169 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 V9A ° IX 6.58 FAILED 15.0 % 12 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ugh ° 	x 2.11 OK 15.0 % 32 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl U9A I ° 	I x 	I 1.28 OK 15.0 % 65 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ng/I I I 	x II -0.09 OK 10.0 % 111 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl ugll ° 	 IX 3.02 OK 15.0 % 35 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA I I 	° 	x 	II 0.94 OK 15.0 % 86 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al Y9/I I 	°x 	I 	I 	I 0.33 OK 30 10.0 % 31 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 Y9/ I 	x 	I I -0.07 OK 150 10.0 % 149 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl N9ll I I I 	x o -0.43 OK 15.0 % 19 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 U9il I I I 	X 	I -0.02 OK 10.0 % 57 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl Ng/I I I I 	x 	° II -0.59 OK l0.0°/ 463 490 4921 31.4 6.4 °/ 46 2 0 48 
Zn C2 	u9~ I I 	X 	I 0.10 OK 10.0 % 913 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 	ugll I 	I I 	°x 	I 	I 	I 0.31 OK 15.0 % 49 45.5 46.8 8.29 17.7 % 40 1 1 I 	42 
Zn D2 	V9n I 	I I 	X I 	I 0.00 OK L1P.0 % 231 232 231 9.74 4.2 % 37 5 0iiIii 42 
LIITE 7/47 
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Parameter Sample Unit -3s 	-2s 	-1s 	0 	1s 	2s 	3s 
Grubbs Z-v alue test 
Assigned 
value 
Target 
dev. 
Lab's Md. result Mean St.dev. CV% 
d 
w 
T 
- 
N c~ 
Z 
3 
,-, 	m 
0` 
As Al ugll X 	I 	o 	I 	I -3.47 OK 1.5 25.0 % 0.2 1.51 1.50 0.531 35.4% 24 3 7 	34 
As A2 NgAi lx 	I 	o -1,64 OK 25 10,0 % 20.9 25.0 25.0 2.16 8.6% 33 1 0 34 
As 81 Ng11 x o -2.01 OK 15,0 % 2.8 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 yg4 j) _ I 	o 1 -1.76 OK 15.0 % 7.5 10. 10.2 1.47 14.4 % 34 0 1 35 
As C1 ygA X 	0 -0.94 OK 15.0 % 9.1 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 ugA X 	0 -0,94 OK 15.0 % 25 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ng/I x o 2.38 OK 15.0 % 3.5 5.53 5.44 1.10 20.2%25 1 1 27 
As D2 Vg/I I 	X I 	I 	o 	I I 	1 -2.22 OK 15.O/ 1O.2 15. 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugll i 	X 0.00 OK 2.0 15.0 % 212.0 2.05 0.339 16.5% 46 3 1 50 
Cd A2 NgA x -0.08 OK 25 10.0 % 24.8j24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 ugA I 	x 0,12 OK 15.0 % 1,131 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pg/I x 1 	l 	1 -0.03 OK 15.0 % 73 7.2 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ugll I 	 o 	X I 	I 0.73 OK  1O.3 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 Ng4 ___I 0 X I _I 0.85 OK 10.0 % 43,21 39.8 39.8 3.93 9.9% 41 1 0 42 
Cd D1 pg/I I 	x -0.07 OK 15.0 % 3,98i 4.00 4.02 0.621 15.4% 36 3 2 41 
Cd D2 pg/I o IX I 1.36 OK 10,0 % 13.4 12.0 11.8 1.44 12.2% 40 1 0 	41 
Co Al ugA 20 10.0 % < 20.0 20.9 4.67 22.3 % 33 1 	0 2 	35 
Co A2 Ng4 II 	I 	o 	I 	x 	I  OK 120 10.0 % 140 119 119 11.6 9.7 % 35 	0 0 	35 
Co B1 Ng4 10,0 % < 25.3 25.3 4.27 16.9 % 33 I 	0 	2 	' 	35 
Co B2 pgA -1I 	I 0 XI 	1 112 OK  94 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co C1 NgA o I 	I x 4.14 OK 10.0 % 56 38.8 39.6 6.42 1 6.2 % 29 	0 1 	30 
Co C2 pg/I o I 	Ix 2.24 OK  197 162 161 14,4 8.9% 31 	0 0 	31 
Co DI pgA 10.0 % < 	41,8 	42.1 7.53! 17.9 % 27 	0 	2 	j 29 
Co D2 NgA x 1 	o 	 I -1.40 OK 10,0 86 	99.0 100 9,141 	9.1 % 29 01 30 
Cu Al pgA o X I 0.84 OK 15 15.0 % 16,91 	14.8 14.7 2.00 	13.6% 48 3 3 54 
Cu A2 pgA 0 	X 0.94 OK 90 10.0 % 98.5 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 ygA I ox 	1 	j 0.31 OK 10.0 % 29.8 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 UgA l 	o 	x 1.03 OK 10.0 % 81.6 74.1 74.0 5.32, 7.2 % 51 3 0 54 
Cu C1 pgA o X 5.86 OK 10.0 % 40.6 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/I o x I 1 0.71 OK  127.5 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl VgA I o X 9.60 FAILED 15.0 % 36.6 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA I 	Xo 	l 	I -0.24 OK 10.0 % 78,5 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al ug/I xo -0.27 OK 30 10.0 % 29.2 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 ugA ) ox 0.13 OK 150 10.0° 152 149 150 13.5 9.0% 52 2 0 54 
Cr B1 Ngil i 	X 	o 	1 	l -0.57 OK 15,0 % 20.3 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 pg/I Ix 	o I -0.83 OK 10.0 % 74. 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 Vgå x o -0.37 OK 10.0 % 54.6 57.2 56.7 5.78 10.2 % 41 4 I 	2 47 
Cr C2 {tgA I 	xo -0.23 OK 10.00 105,5 107 108 18.4 17.0% 48 0 0 48 
Cr Dl pgA x o -0.61 OK 15.0 % 20.7 22,4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ug1i X 0.05 OK 10.0° 104.51 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgA- i o x I 2.80 OK 30 10.0 % 38.4 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 p911 I 	o x I 1 1.351 OK 170 10.00 193, 168 169 11.9 7.0% 50 1 0 51 
Ni Bl pgA XI o -1.18 OK 10.0 % 21 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 Vg/I OX 0.18 OK 10.0 % 69.4 67,6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl Ugh xo •0.13 OK 10.0 % 62.6 62,2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 ugh I 	X 0.10 OK 10.0 % 105 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl p9)1 i I 	X I 	o 1 -1.21 OK 10.0 % 32.1 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I I I 	xo I -0.36 OK 10.0 % 119.5 123 124 11.2 9.0 % 40 1 0 41 
Pb Al ug/l o X 0.93 OK 15 10.0 % 16.4 15,1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Vg/ I 	o 	x 	I I 0.56 OK 180 10.0 % 190 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl p911 I 	o 	x 1 1 1.06 OK 15.0 % 7 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/i o X I 0.82 OK 15.0 % 27.3 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgA I 	o ix 1 1.35 OK 15.0 % 65.5 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I Xo -0.31 OK 10.0 % 108.5 112 112 15.1 13.5% 38 3 0 41 
Pb Dl pgll o ~ X 3.35 OK 15.0 % 36,2 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Ng/l o x 1.47 OK 15.0 % 92 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgfl I I 	I 	o X 2.67 OK 30 10.0 % 38 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA Xo -0.13 OK 150 10.0 % 148 147 147 3.20 2.2 % 47 9 0 156 
Zn Bl Ug/l 1 	o 1 1 IX 3.51 FAILED 15.0 % 31 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 pg/I I I 	I 	o l x 1.21 OK 10.0 % 64 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA  o x 1.38 OK 10.0 % 560 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA I I 	0 IX I I 1.28 OK 10.0% 1040 926 922 60.3 6.5% 46 2 0 48 
Zn Dl pg/I I I 	1 	o 1 IX 3.45 OK 15.0% 71 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 Ngl1 I 	I 	o 	X I 1.04 OK 10.0 % 255 232 231 9.74 4.2 % 37 5 0 42 
LIITE 7/48 	 70 
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Parameter Sample Unu •3s 	-2s 	-1s 	0 	1s 	2s 	3s 
• Grubbs Z-value 
test 
Assigned 
value 
Target 
dev. result 
Md. 	Mean Lab's  St.dev. CV% 
n 
d G) 
a 	c 
w 
z 
H 
~ m 
å 
As I 	Al Ngt 1 	I I 	x 	o 	I 	I -0.53 	OK 1.5 25.0 % 1.3 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 pgA I Xo 	I 	I -0.24 OK 25 10.0 % 24.4 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pg/I I I X 	0 	I 	I 	I -0.85 OK 15.0 % 3.5 3.92 4.01 0.953 23.8 % 26 1 6 35 
As B2 pgA I I 	x 	o 	I 	I -0.59 OK 15.0 % 9.3 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I IX 	o I -0.82 OK 15.0 % 9.3 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 ugh I I 	X 	o 	I I -0.46 OK 15.0 % 27.1 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgA I x o I -0.42 OK 15.0 % 5.1 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ugh Xo I -0.22 OK 15.0 % 14.8 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ug/i I X 	o -0.67 OK 2.0 15.0 % 1.8 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 VgA x I 	o -1.20 OK 25 10.0 % 22 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/i I 	X -0.06 OK 15.0 % 1.1 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgA 1 	x I 	o -1.21 OK 15.0 % 6 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pgA x 	o -0.92 OK 15.0 % 8 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg4 x 	o -0.95 OK 10.0 % 36 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 pg/I I I 	I 	o 	xI j 	I 0.80 OK 15.0 % 4.5 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 pg/I I 	I x 	o -0.68 OK 10.0 % 11 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al pg/I I 	I x 0.00 OK 20 10.0 % 20 20.0 20.9 4.67 22.3 % 33 0 2 35 
Co A2 pgA x o -0.42 OK 120 10.0% 115 119 119 11.6 9.7% 35 0 	; 	0 	i 	35 
Co Bl pg/I I 	I I 	x 	o 	I I -0.51 OK 10.0 % 24 25.3 25.3 4.27 16.9 % 33 0 	2 	• 	35 
Co B2 Vg4 I 	I I 	x 	o 	I I 	I -0.52 OK 10.0 % 76 80.0 80.2 7.17 8.9 % 35 0 T1 	36 
Co C1 pg/I I xI 	o 	I -1.16 OK 10.0 % 35 38.8 39.6 6.42 16.2 % 29 I 	0 	1 	30 
Co C2 1194 I 	x 	o 	I -0.37 OK 10.0 % 155 162 161 14.4 8.9 % 31 0 	0 	31 
Co D1 ug/I I x 	o I I -0.97 OK 10.0 % 38 41.8 42.1 7.53 17.9 % 27 	0 	2 	29 
Co 02 pgA x o I -0.50 OK 10.0 % 95I 99.0 100 9.14 9.1 % 29 i 	0 	1 	30 
Cu Al ug/I I 	x o I -0.44 OK 15 15.0 % 14 ! 	14.8 14.7 2.00 13.6 % 48 ! 	3 	3 	i 	54 
Cu A2 pgA Xo -0.22 OK 90 10.0 % 88I 	88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 ugA I 	x 0.03 OK 10.0 % 29i 	29.4 28.9 3.60 12.5% 51 1 1 53 
Cu B2 ugh I ox 0.14 OK 10.0 % 75 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 pgA o I X 1.33 OK 10.0 % 29 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pgA o x 0.42 OK 10.0 % 124 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl pgA I I 	o x I 0.44 OK 15.0 % 16 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pg/I I I 	ox 	I I I 0.32 OK 10.0 % 83 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al vg11 I I 	x 	I 	I 0.00 OK 30 10.0 % 30 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ngll I 	x o -0.53 OK 150 10.0 % 142 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pg/I I I 	I 	x 	I I I -0.06 OK 15.0 % 22 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ugA IX 	o -0.76 OK 10.0 % 75 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pgA I 	Xo -0.12 OK 10.0 % 56 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ugh I 	x 	I 	o -1.57 OK 10.0 % 91 107 108 18.4 17.0% 48 0 0 48 
Cr Dl pg/I I Ix 	o I I -0.82 OK 15.0 % 20 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgi X 	o I I I -1.06 OK 10.0 % 93 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgfl I I 	X 	o ( I I -1.00 OK 30 10.0 % 27 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 pgA I 	X o -0.59 OK 170 10.0 % 160 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pg/I %I 	o -1.18 OK 10.0 % 21 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/l I 	x o -0.62 OK 10.0 % 64 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I I IX 	o -0.69 OK 10.0 % 59 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I II 	x 0.10 OK 10.0 % 105 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pgA x 	o -0.96 OK 10.0 % 33 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/I II 	x I 0.08 OK 10.0 0/ 125 123 124 11.2 9.0 % 40 1 0 41 
Pb Al Ugh I 	Ix 	o I I -0.67 OK 15 10.0 % 14 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I I 	I 	ox 	I I 0.33 OK 180 10.0 % 186 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/I o X I 1.06 OK 15.0 % 7 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 vg/I I I 	I 	o 	IX 1.29 OK 15.0% 29 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I 	o X 2.02 OK 15.0 % 71 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I o x 0.63 OK 10.0 % 119 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl i 	pg/I o I x 1.36 OK 15.0 % 29 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb 02 pgA I o I 	x 	I 1.56 OK 15.0 % 93 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al I 	P9Il I I I 	Xo 	I 	I I -0.33 OK 30 10.0 % 29 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA I I I 	X 	o 	I 	I I -0.40 OK 150 10.0 % 144 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I I I 	x I -0.10 OK 15.0 % 20 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I I I 	x 	I 	I I -0.02 OK 10.0 % 57 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA I I I 	X I -0.10 OK 10.0 % 487 490 492 31.4 6.4 % 46 2 0 i 	48 
Zn C2 pg/l I I I 	x -0.05 OK 10.0 % 917 926 922 	60.3 6.5 % 46 2 0 	48 
Zn Dl pg/I I I IX 	o -0.83 OK 15.0 % 41• 45.5 46.8, 	8.291 17.7 % 40 1 1 42 
Zn D2 pg/I I I I 	xo 	I 	I I -0.17 OK 10.0 % 227 232 231 	9.741 4.2 % 37 5 0 42 
71 
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Parameter Sample Unit -3s 	•2s 	-IS 	0 	15 	2s 	3s 
Grubbs Z•value I test 
Assigned 
value 
Target 
dev. 
Lab's Md. resul 	't Mean 	St.dev. 	CV% 
° 
N 	N 2 
I 	3 3 	
m° 
As Al yg4 1.5 25.0 % t.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 pgA 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 ugll 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 11911 15.0% 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 PgA 15.0 % 10.8 10.6 1.51 14.2 % 26 0 12 28 
As C2 ugh 15.0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ug/1 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgI I 	I 	X 	I 	I 	I 0.03 OK 2.0 15.0 % 2.01 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 NgA °X I 0.16 OK 25 10.0 % 25.4 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 Ng/I I 	°X 0.30 OK 15.0 % 1.16 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 ;9I I 	X 	o 	I -0.39 OK 15.0 % 6.9 7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 U9A I 	Xo 	I -0.13 OK 15.0% 9.1 9.21 9.28 1.26 13.6%41 1 i 	0 42 
Cd C2 pg/I I 0 	X I 	I 0.75 OK 10.0 % 42.8 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ug/I I OX 	 I 0.27 OK 15.0 % 4.18 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 Pgn I 	I o X 0.42 OK 10.0 % 12.3 12.0 11.8 1.44 12.2 % 40 1 0 41 
Co Al 1.19/1 I X 	I -0.10 OK 20 10.0 % 19.8 20.0 20.9 4.67 22.3 % 33 0 2 35 
Co A2 V9,1  I 	I X I o I 	I 	1 -1.33 OK 120 10.0 % 104 119 119 it 9.7% 35 0 	0 35 
Co B1 ugn o X 	I I 0.51 OK 10.0 % 26.6 25.3 25.3 4.27 16.9 % 33 0 	' 	2 	! 35 
Co B2 Ugh I I x o I -0.52 OK 10.0 % 76 80.0 80.2 7.17 8.9 % 35 0 	' 	1 	36 
Co C1 pg4 I X 0 -0.48 OK 10.0 % 37.7 38.8 39.6 6.421 16.2 % 29 0 	1 	30 
Co C2 pgdl o X 	I 1.24 OK 10.0 % 181 162 161 14.4 8.9 1, 31 	0 	0 	31 
Co D1 pgA I I o XI 0.67 OK 10.0 % 44.9 41.8 42.1 7.53 17.9 h 27 	0 	2 	29 
Co D2 pgA I I X 	1 -0.11 OK 10.0 % 98.9 99.0 100 9.14 9.1 % 29 • 	0 	1 	30 
Cu Al pgA x o -0.44 OK 15 15.0 % 141 14.8 14.7 2.00 13.6 % 48 	3 	3 	54 
Cu A2 Pgå I 	I I X0 -0.27 OK 90 10.0 % 87.61 88.9 89.0 6.12 6.9 % 53 	1 	! 	0 	54 
Cu B1 { gA I 	I I o X 	I 	I 0.97 OK 10.0 % 31.7 29.4 28.9 3.60 12.5% 51 	1 	1 	, 	53 
Cu B2 N9 i I 	I X -0.05 OK 10.0 % 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 pg/I o I 	X 	1 1.60 OK 10.0 %  26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 P9 i I I ox 	I 0.34 OK 10.0°  122 119 9.68 8.1 % 47 0 0 47 
Cu D1 U91  I 0 	X 	I 0.89 OK 15.0 % 
g 
15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 Ugll I X 0.06 OK 10.0 %  80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al P9f I X -0.03 OK 30 10.0 %  29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ugh I I X° 	I -0.13 OK 150 10.0°  149 150 13.5 9.0% 52 2 0 54 
Cr B1 pgA I I I 	X 	o 	I -0.57 OK 15.0 % 20.3 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug/I I I I 	o 	X 1 	I 	I 0.65 OK 10.0 % 86.5 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl Ugh I X 	0 -0.76 OK 10.0 % 52.4 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 igfl x 	0 	I -0.89 OK 10.0 % 98.4 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pgll I I I 	X 	I I 0.12 OK 15.0 % 23.2 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ugA I I Ix 	o -0.63 OK 10.0 % 97.5 104 104 11.7 11.3 % 44 0 0 44 
Ni Al Ng/I XO -0.30 OK 30 10.0 % 29.1 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 Vg/ I I 	o X I 0.59 OK 170 10.0 % 180 168 169 11.9 7.0 % 50 1 0 51 
Ni • B1 {gA I IX 	o I -0.63 OK 10.0 % 22.3 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 ugIl I I 	XO II -0.37 OK 10.0 % 65.7 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pgI I I I 	X I I -0.08 OK 10.0 % 62.9 62.2 63.4 7.44 11.7 % 42 0 1 J 43 
Ni C2 pgA I 	o I 	X 1 2.12 OK 10.0 % 126 103 104 10.9 10.5 % 42 2 0 J44 
Ni D1 u9/ I 	Xo I -0.22 OK 10.0 % 35.7 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ngt I 	o X 	I 1.53 OK 10.0 % 143 123 124 11.2 9.0 % 40 1 0 41 
Pb Al u9Jl I X I 0.07 OK 15 10.0 % 15.1 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 u9/I I x° I -0.33 OK 180 10.0 % 174 181 182 17.0 9.3% 48 1 I 	0 49 
Pb Bl ug/I I IX I 	o I I -1.70 OK 15.0 % 4.5 6.39 6.04 1.50 24.8 / 44 3 3 50 
Pb B2 Ng11 x I 	o I -1.59 OK 15.0 % 18.5 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ngll X -0.11 OK 15.0 % 53.6 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 N9IJ I I 	Ox I 	I I 0.18 OK 10.0 % 114 112 112 15.1 13.5'Y 38 3 0 41 
Pb D1 N9/I I I IX I -0.77 OK 15.0 % 21.3 24.8 24.1 5.35 22.2 % 39 0 L 	1 40 
Pb D2 U9)1 X I 0.10 OK 15.0 % 76.5 78.0 75.4 16.4 21.8° 39 0 L 	1 40 
Zn Al pgll I I0 	X 0.63 OK 30 10.0 % 31.9 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 ugh i  X 0.401 OK 150 10.0% 144 147 147 3.20 2.2% 47 
Zn Bl Ug/I I I I 	o 	X I I 1 0.72 OK 15.0 % 22.5 20.0 20.3 2.30 11.3 % 47  
Zn B2 pg/l I I I 	ox 	I I 0.21 OK 10.0 % 58.3 57.5 57.1 4.37 7.7 % 50  
Zn Cl ug/I I I I 	° 	I I I -0.18 OK 10.0 % 483 490 492 31.4 6.4 % 46  
M1 4 
Zn C2 	P9/I I I I 	OX 	I I I 0.14 OKJ 10.0 % 9351 926 922 60.3 6.5 % 46  
Zn D1 Ng/I I I I 	X 	o 	I I I -0.38 OK 15.0 % 44.1 45.5 46.8 8.29 17.7 % 40 
Zn D2 p911 I I 	Xo 	I -0.22 OK 10.0% 226 232 231 9 
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RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 50____I 
Parameter Sample Unil -3s 	-2s 	-7s 	0 	1s 	2s 	3s 
Grubbs 
Z-value lest 
Assigned 
value 
Target 
dev . 
Lab's 
result 
Md. 	Mean St.dev. ev% 
v 
m 
n 
_ 
u c~ 
3 
z 
m 
As Al pg/I 1.5 25.0 % 1.51 1.50 0.531 L 	35.4 % 24 3 7 34 
As A2 pg/I 25 10.0 % 25.0 25.0 2.16L 8.6 % 33 1 0 34 
As B1 pg/I 15.0 % 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I 15.0 % 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 {g/I 15.0% 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 { 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl pg/I 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ugA 15.0 % 15.5 15.3 2.46L 16.1 % 27 0 0 27 
Cd Al V911 I 	ox 	I 0.17 OK 2.0 15.0 % 2.05 2.00 2.05 O.339L 16.5 % 46 3 1 50 
Cd A2 ugi I 	o 	x 1.03 OK 25 10.0 % 27.58 24.7 25.4 2.82 11.1 % 46 4 0 	50 
Cd B1 pgll I 	x 	o I 	I -0.90 OK 15.0 % 0.96 1.10 1.11 0.149 13.4 % 44 4 3 	51 
Cd B2 pg/I I 	x 	o 	I -1.07 OK 15.0 % 6.15 7.20 7.33 1.17 16.0 % 49 1 1 	51 
Cd C1 pgll I I 	x o -0.61 OK 15.0 % 8.43 9.21 9.28 1.26 13.6 % 41 1 0 	42 
Cd C2 p94 x 	o -0.90 OK 10.0 % 36.2 39.8 39.8 3.93 9.9 % 41 1 0 	42 
Cd D1 ugll I 	ox 	I 0.36 OK 15.0 % 4.24 4.00 4.02 0.621 15.4 % 36 3 2 	41 
Cd D2 Ngl I I x 	o -0.81 OK 10.0 % 10.85 12.0 11.8 1.44 12.2% 40 1 0 	1 	41 
Co Al ugA ox 0.15 OK 20 10.0 % 20.0 20.9 4.67 22.3% 33 0 2 	1 	35 
Co A2 pg/I x 0.10 OK 120 10.0 % 121.2 119 1191 11.6 9.7 % 35 0 0 	, 	35 
Co B1 p9A I 	I I 	0 	xI 	I I 0.87 OK 10.0% 27.5 25.3 25.31 4.27 	16.9% 33 0 	! 	2 	i 	35 
Co B2 pg/I I o x 1 	I 	I 0.70 OK 10.0 % 85.8 80.0 80.21 7.17 8.9 % 35 0 	1 	36 
Co C1 pg4 iiI o x 	I 0.961 OK 10.0 % 43.4 38.8 39.61 6.42 16.2 % 29 0 	1 	30 
Co C2 ugh 0 	x 1.121 OK 10.0 % 179 162 161 14.4 8.9% 31 0 	0 	131 
Co D1 jgii o xI 0.86 OK 10.0 % 45.7 41.8 42.11 7.53 17.9 % 27 0 	2 	29 
Co D2 iii o x 1 0.81 OK 10.0 % 108.1 99.0 1001 9.14  9.1 % 29 0 1 	30 
Cu Al N9/ I 	x I 0.06 OK 15 15.0 % 15.13 14.8 14.71 2.00 13.6 % 48 3 l 	3 	54 
Cu A2 pg/I I X 	I I -0.03 OK 90 10.0 % 89.69 88.9 89.0 6.12 6.9 % 53 1 0 	54 
Cu Bl Ngll x I 0.11 OK 10.0 % 29.22 29.4 28.9 3.60 12.5 % 51 1 1 	53 
Cu B2 pg/I ox 	I I 0.22 OK 10.0 % 75.65 74.1 74.0 5.32 7.2 % 51 3 0 	54 
Cu C1 994 I I 	o 	x 	I 	I I 0.47 OK 10.0 % 26.8 26.0 25.6 5.15 20.1 % 46 0 0 	46 
Cu C2 pg/I o XI 0.64 OK 10.0 % 126.6 122 119 9.68 8.1 % 47 0 0 	47 
Cu D1 NgA ox 0.61 OK 15.0 % 16.38 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pg/I I 	o x 0.56 OK 10.0 % 84.87 80.3 8041 7.32 9.1 % 42 1 0 43 
Cr Al u9I I 	x -0.03 OK 30 10.0 % 29.9 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 {igd I 	x -0.01 OK 150 10.0 % 149.8 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 N911 ox 0.27 OK 15.0 °/ 23.1 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I j 	I I 	x 	I 	I I 0.09 OK 10.0 % 81.9 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/I I o x I 1 0.78 OK 10.O 'Y 61.1 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I 0 	x I 0.74 OK 10.0' 116 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pg/I ox 0.29 OK 15.0 % 23.8 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I I X 	I I 0.11 OK 10.0° 105.1 104 104 11.7 11.3 % 44 0 0 44 
Ni Al Ngll I I 	x 	I 	I -0.03 OK 30 10.0 % 29.9 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 pgll I I 	xo 	I 	I -0.29 OK 170 10.0° 165 168 169 11.9 7.0 % 50 1 0 51 
NI B1 p9)1 X o -0.42 OK 10.0 % 22.8 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgA I xo I -0.28 OK 10.0 % 66.3 67.6 68.21 4.67 6.8 % 48 3 1 52 
Ni C1 pg/I I x o 	I I -0.43 OK 10.0 % 60.7 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I I xo I I -0.30 OK 10.0 % 100.9 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I I I 	x 	o -0.52 OK 10.0 % 34.6 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 ug/1 I 	xo 	I 	I -0.29 OK 10.0 % 120.4 123 124 11.2 9.0 % 40 1 0 41 
Pb Al vgll I I 	x 	I I 0.07 OK 15 10.0 % 15.1 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 ugli I I 	x 	o I I -0.47 OK 180 10.0 % 171.6 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pg/I x o -2.91 OK 15.0 % 3.4 6.39 6.04 1.50 24.8° 44 3 3 50 
Pb B2 ug/1 I x 1 	0 	I I -2.69 OK 15.0 % 14.5 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 ug/l x I 	0 	1 I -1.96 OK 15.0% 38.5 57.3 54.5 13.9 25.5° 40 0 1 41 
Pb C2 ug/1 XI I o -3.07 OK 10.0 % 77.6 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl Ng/1 x I o -3.43 OK 15.0 % 11.7 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Vg/I I 	x I I 	o 1 -2.28 OK 15.0 % 49.6 78.01 75.4 16.4 21.8% 39 0 1 40 
Zn Al pg/I I I I 	o 	x 	I I I 0.57 OK 30 10.0 % 31.7 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I I I I 	ox 	I I I 0.20 OK 150 10.0 % 153 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I I I I 	x 0.00 OK 15.0 % 20.3 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I I I 	ox 	I I I 0.35 OK 10.0 % 59.1 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl ug/1 I I I 	o 	x 	I I I 0.41 OK 10.0 % 512 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgll I I I 	OX 	I I I 0.20 OK 10.0 % 940 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I I I I 	xo 	I I -0.36 OK 15.0 % 44.3 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/l I I ox 	I I I 0.30 OK 10.0 % 238 232 231 9.74 4.2 % 37 5 0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 51 
Parameter Sample Unit -3s 	•2s 	-1s 	0 	Is 	2s 	3s Z-value I 	
Grubbs 
test 
Assigned 
value 
Target 
dev, 
Lab's 
result 
CV%  Md. Mean Siden. 
N 
sa G 
o-  
z 3 
P 
As Al p911 1.5 25.0% 1.51 
1.50 0.531 35.4% 24 3 7 34 
As A2 pgA 25 10.0 % 25.0 25.0 2,16 8.6%33 1 0 34 
As B1 NgA 15.0 % 3.92 
4.01 0.953 23.8 % 28 1 6 35 
As B2 ligl1 15,0 % 10,2 
102 1.47 14.4 % 34 0 1 35 
As C1 ugA 
5n/ 10.8 10.6 1,51 14.2% 26 0 2 28 
As C2 NgA _j_ 	_o/ 29.2 29,1 4.09 14.1 % 
28 0 0 28 
As 	D1 UgA 15.0 % 5.53 5.44 1.10 20.2 % 
25 1 1 27 
As 	D2 ug/I 15.0 15.5 
15,3 2.46 16.1 °/ 27 0 0 27 
Cd Al 
Cd 
pg/I 
ii 
o I 	XI 
x 
2.87 
-0.12 
OK 
OK 
2.0 
25 
15.00 
10.0 % 
2.86 
24.7 
2.00 
24.7 
2.05 
2.4 
0.339 
.82 
16.5% 
11.1 % 
46 
46 
3 
4 
1 
0 
50 
50 
Cd 
Cd 
Cd 
B1 
B2 
C1 
Ng4 
pg/I 
Ng/I 
	
X I 	o 
x o 
I 	x 
-2.22 
0.54 
-0.040K 
OK 
OK 
15.0 % 
15.0 % 
15.0% 
0.74 
6.74 
9.23 
1.10 
720 
9.21 
1.11 
7.33 
9.28 
0.149 
1.17 
1.26 
13.4% 
16.0 % 
13.6% 
44 
49 
41 
4 
1 
1 
3 
1 
0 
51 
51 
42 
Cd ii o 0.461 
OK 1O% 41.62 39.8 39.8 3.93 9.9 % 41 1 0 	42 
Cd 
CiKiii 
D1 
D2 
uglf 
yg/l 
x 
xo 
0.08 
-0.19 
OK 
OK 
15.0% 
10,0 % 
4.07 
11.58 
4.00 
12.0 
4.02 
11.8 
0.621 
1.44 
15.4 % 
122 % 
36 
40 
3 	2 	f 	41 
1 	' 	0 	i 	41 
Co Al Ng/I x 0.10 OK 20 10.0% 20.2 20.0 
20.9 4.67 22.3 % 33 	0 	2 	35 
Co A2 ug/I x 0.00 OK 120 1O% 120 119 119 
11.6 9.7 % 35 	0 	0 	35 
Co 
Co 
B1 
B2 
ligll 
Vg4 
x 
l 	 x 	 j 
0.00 
-0.02 
OK 
OK 
10.0 
10.0% 80 80.0 80.2 
4.27 
7.17 
16.9 % 
8.9 % 
33 	012 	 j 	35 
1 	36 
Co 
Co 
21 
C2 
UgA 
NgA 
I 	x 	o 	I 
xo 
-0.58 
-0.19 
OK 
OK 
10.0 % 
10.0 % 
37.3 
158 
38.8 
162 
39.6 
161 
6.42 
14.4 
16.2% 
8.9% 
29 ! 	0 	1 	30 
310 	, 	0 	; 	31 
Co D1 Ng/I Ix 	o 	1 -0.81 OK  10.0% 38.7 41.8 42.1 
7.53 17.9 % 27 . 	0 	2 	29 
Co D2 pg4 x -0.10 OK 10.0 % 99 99.0 100 
9,14 9.1% 1 30 
Cu Al pgA xO 027 OK 15 15,0 % 14.4 14,8 
14,7 2.00 13.6 % 48 3 3 54 
Cu 
-;---_!iii 
A2 pg/l x o 
Ix 	o 
-0.60 	OK 
-0.62 	OK 
90 10,0 % 
10.0 % 
84.6 
27129I 
88.9 	89.01 
28.91 
6.12 
3.6015% 
6.9 % 
51 1 
0 
1 
54 
53 
Cu B2 Ugh x o -0,39 	OK 10.0 % 71.1 
74.1 	74.0 5.32 7.2% 51 3 0 54 
Cu 
Cu 
Cl 
C2 
Ng11 
pg4 
x o 
x 
-0.391 	OK 
0.00 	OK 1(0O 
 24.6 
119 
26,0 	25.6 
122 	119 
5.15 
9.681 
20.1 % 
8.1 % 
46 
47 
0 
0 
0 
0 
46 
47 
Cu D1 ug/t x 	° i -0.98 OK  12.8 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pg4  o __I)____ -0.66 OK  75.1 80.3 
80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ngll I 	x 0.00 OK 30 10° 30 29.9 29.6 2.33 7.9 % 50 
3 1 54 
Cr A2 yg/l x i 0.071 OK 150 10° 151 149 150 13.5 9.0% 52 2 0 54 
Cr Bl Vg) ox 0.27 OK 15.0 23.1 22.0 22.2 3.17 14.3 % 49 2 1 
52 
Cr B2 ug/I l 	l 	ox 0.30 J 	OK 10.0 % 83.6 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pg/I I 	I o 	X1 0.63 OK 10.0 % 60.3 57.2 56.7 5.78 10.2% 41 
4 2 47 
Cr C2 pgll ox 0.37 OK i9_% 112 107 108 18.4 17.0% 48 0 0 48 
Cr D1  xo -0.20 OK i_% 22.1 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ugA x 0.00 OK 10.0 % 104 104 104 11.7 11,3 % 
44 0 0 44 
Ni Al pg/I I 	 x 0.00 OK 30 10.0 % 30 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 yg/I I o 	x 0.88 OK 170 10.0% 185 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 pgA x 	1 0.00 OK 10.0 % 2823.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 vgA x 0.10 OK __9L_ 67,6 68.2 4.67 6,8 % 48 3 1 52 
Ni Cl Ng/l x o -0.41 OK 10.0 % 60.8 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgil x -0.10 OK 10.0% 103 103 104 10.9 10.5% 42 2 0 44 
Ni D1 ggfi x 	o 	i -0.88 OK 10.0 % 33.3 35.2 	36.5 3.63 9.9 % 37 2 1 40 
Ni D2 gg/I o x 0.401 OK 10°/ 129 123 	124 11.2 9.0 % 40 1 0 41 
Pb 
Pb 
Al 
A2 
Ng/i 
pg/I 
o I 	xl 
o X 
1.87 
1.00 
OK 
OK 
15 
180 
10.0 % 
10.0° 
17.8 
198 
15.1 
181 
15.5 
182 
1.20 
17,0 
7.7% 
9.3% 
44 
48 
4 
1 
2 
0 
50 
1 	49 
Pb B1 Ng/I o x 1.50 OK 6.04 1.50 24.8% 44 
3 3 50 
Pb B2 ug/I 0 	 x 2.55 OK 15.0 % 33.6 24.9 24,3 4.16 17.1 % 46 
3 1 50 
Pb C1 ligA f o Ix 3.03 OK 15.0 % 79.3 57.3 54.5 
13.9 25.5 % 	40 0 1 41 
Pb C2 { g/l 0 	1 	x 1.96 OK 10.0° 134 112 112 15.1 13.5% 38 
3 0 41 
Pb D1 Ng/l l 0 	l 	x 	I 1.41 OK 15.0 % 29j. 24.1 5.35 22.2 % 39 
0 1 40 
Pb D2 pg/i I 	I o I 	x 	I 1.52 OK 15.0% 92.6 78.0 75.4 16.4 21.8% 
39 0 1 40 
Zn Al pg/l x 0.07 OK 30 10.0 % 30.2 30.0 30,8 4.67 152 % 	51 
4 1 56 
Zn A2 Ngl1 i 	i I 	x i 	i -0.07 OK 150 10.0 % 149 147 147 3.20 2.2 % 	47 9 0 56 
Zn B1 NgA I xo -23 0. OK  19.6 20.0 20.3 2.30 11.3 % 	47 	
5 2 54 
Zn B2 ugh OX 0.16 OK 10.0 % 58 57.5 57.1 4.37 7.7 % 	50 	3 0 
53 
Zn C1 pgA x 0.10 OK 10.0% 497 490 492 31.4 6.4 % 	46 
2 0 48 
Zn C2 ugll x 0.03 OK 10.0 % 925 926 922 60.3 6.5 % 	46 
2 0 48 
Zn 	D1 	NgA o X 0.44) OK 15.0 % 49.9 45.5 46.81 829 17.7 % 	40 
1 1 42 
Zn D2 	Ng/l ox 0.22 OK 10.0 % 236 232 231 9.74 4,2 % 	37 
5 0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 52 
Parameter Sample Unit -9s 	-2s 	-1s 	0 	1s 	2s 	3s 
Grubbs Z-value test 
Assigned 
value 
Target 
dev. 
Lab's 
result 
Md. 	Mean 	• St.dev. CV% 
T 
m 
w a) 
o o  
a 
Z 
- 	3 
- 	- g 
m 
Q 
As Al ug8 I 	f 	Xo -0.19 OK 1.5 250% 1.43 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 ug/l OX 	I 	I 0.22 OK 25 10.0 % 25.55 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl ugll I 	I o x 	I 	I 0.52 OK 15.0 % 4.32 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 pg/I o XI 	I 0.84 OK 15.0 % 11.48 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 ugll 0 	x 1.14 OK 15.0°/ 12.41 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 pgll o x 	I 1.38 OK 15.0 % 35.14 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ug/l I I 	o 	x 1.04 OK 5Q% 6.29 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 Ug;i I I 	OX I 0.49 OK 15.0 16.43 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ugh X 	 I •0.03 OK 2.0 15.0 % 1.99 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ug/I I 	ox 	I 	I 	I 0.21 OK 25 10.0 % 25.521 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl pg/I I OX 	I I 0.18 OK 15.0 % 1.14 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 -:ii-  I XO 	I -0.25 OK 15.0 % 7.06 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ugn X 0.05 OK 15.0 % 9.35 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugll xo -0.14 OK 10.0 % 39.26 39.8 39.8 3.93 9.9 % 41 1 0 142 
Cd D1 ugll I I 	ox 	I 	I 0.25 OK 15.0 % 4.17 4.00 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 pgA I I 	0 X I 0.39 OK 10.0 % 12.26 12.0 11.8 1.44 12.2 % 40 1 	0 41 
Co Al ugAIi xo -0.15 OK 20 10.0 % 19.7 20.0 20.9 4.67 22.3 % 33 0 	2 ! 	35 
Co A2 pg/I I 	x o .oj OK 120 10.0% 113 119 119 11.6 9.7 % 35 0 	0 	35 
Co Bl ug4 I X 	I 0.03 OK 10.0 % 25.38 25.3 25.3 4.271 16.9 % 33 0 	2 	35 
Co B2 Ug4 x 	I 	I -0.08 OK 10.0 % 79.55 80.0 80.2 7.17 8.9 °/ 35 0 	I 	1 	36 
Co Cl ug4 I 	 Xo I 	I -0.23 OK 10.0 % 38.7I 38.8 39.6 6.42 16.2 % 29 	0 	1 	30 
Co C2 ugn I X 0.05 OK 10.0% 161.75' 162 	161 	14.4 8.9 % 31 	0 	0 	! 	31 
Co Dl pg/I I 	I 	j 	Xo 	I 	I 	j 0.33 OK 10.0 % 40.73' 41.8 	42.1 	7.53 17.9 % 27 0 	! 	2 29 
Co D2 Ugh I 	I 	x I -0.03 OK 10.0 % 99.73 99.0 	100, 	9.14 9.1 % 29 0 	1 L30 
Cu Al ug/I I 	I 	XO -0.31 OK 15 15.0 % 14.3 14.8 	14.7' 	2.00 13.6 % 48 3 	I 	3 54 
Cu A2 pg/I I 	x o -0.57 OK 90 10.0 % 84.85 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu Bl ug/I I 	x 	o 	I -0.55 OK 10.0 % 27.3 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 pgA I 	xo 	I 	I -0.28 OK 10.0 % 71.9 74.1 74.0 5.32 7.2 % 51 3 0 , 	54 
Cu Cl pgA I X -0.10 OK 10.0 % 25.35 26.0 25.6 5.15 20.1 % 46 0 L46 
Cu C2 ugll xo -0.34 OK 10.0 % 115 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl pg/I I 	XO 	I 	I 	I -0.31 OK 15.0 % 14.3 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ugll xo 	I 	I •0.15 OK 10.0 % 79.2 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ug;i I 	I 	x I 0.02 OK 30 10.0 % 30.05 29.9 29.6 2.33 7.9 °/ 50 3 1 54 
Cr A2 ugll x o •0.46 OK 150 10.0 % 143.05 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pg/I I I 	X 	I 	I -0.02 OK 15.0 % 22.12 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pg/I I 	I I 	o 	x 	I 	I 	I 	0.45 OK 10.0 % 84.85 61.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 I 	pgA I 	I OX 	I I 0.31 OK 10.0 % 58.46 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 ug/l x 	I 0.12 OK 10.0% 109.3 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 ug/I XO 	I -0.15 OK 15.0 % 22.29 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgll I I Xo 	I -0.33 OK 10.0 % 100.55 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pgA I 	Xo I -0.28 OK 30 10.0 % 29.15 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ug/l x o -0.38 OK 170 10.0 % 163.47 168 169 11.9 7.0 % 50 1 0 51 
Ni Bl pg/I I XO 	 I -0.22 OK 10.0 % 23.27 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 ug/I I I 	Xo I -0.25 OK 10.0 % 66.5 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pgA I X 0  -0.53 OK 10.0 % 60.01 62.2 63.4 7.44 11.7 % 42 0 1 43 
NI C2 pg/I I 	x o -0.42 OK 10.0 % 99.64 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl ugh I X 	0  -0.80 OK 10.0 % 33.59 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg11 x o 	1 -0.37 OK 10.0% 119.4 123 124 11.2 9.0° 40 1 0 41 
Pb Al U9A I I I 	x 	1 	I 	I -0.03 OK 15 10.0 % 14.95 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I I 	x o -0.52 OK 180 10.0 % 170.72 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl jg/I 0 	X 0.92 OK 15.0 % 6.87 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pgll oX 1 0.38 OK 15.0 % 25.68 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I I 	o 	x 0.98 OK 15.0 % 62.54 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I I I I 	X I 0.05 OK 10.0 % 112.6 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl {ig4 I I I 	° 	x 0.95 OK 15.0 % 27.53 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 gg)) I I 	o 	x I I 	I 0.68 OK 15.0 % 83.07 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA I I I 	X 0 I 	I -0.60 OK 30 10.0 % 28.2 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA I I I 	Xo 	I II -0.35 OK 150 10.0 % 144.7 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I I Ix 	o -0.82 OK 15.0 % 17.8 20.0 20.3 2.30 11.3 "/ 47 5 2 54 
Zn B2 pg/I 1 I x o -0.461 OK 10.0% 54.45 57.5 57.1 4.37 77% 50 3 0 53 
Zn Cl pgA I I I 	Xo 	I I 	I 	-0.29 OK 10.0 % 477.8 4901 492 31.4 6.4 % 46 2 0 48 
Zn C2 Ngll I I I 	x 	I 	I 	I 	-0.08 OK 10.0 % 914.85 9261 922 60.3 6.5 % 46 2 0 48 
Zn D1 VgA I I I 	o 	xi 	I 	I 	0.73 OK 15.0 % 51.95 45.51 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 1 g/l I I 	OX 	I 	II 	0.15 OK 10.0 % 234.57 232 231 9.74 I 	4.2 % 37 5 0 42 
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RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 53 
Parameter Sample 	Unit -35 	-2s 	-1s 	0 	1s 	25 	35 
Grubbs Z-value test 
Assigned 
value 
Target 
des. 
Lab's Md. result Mean 	Staley. 	CV% 
T 
b 
n 
c5 å 
n 
~ 
Z 
C 
3 
- 	m _ 
S 	si m' 
å 
As Al 	. 	pga I 	0 	I x 	I i .3j OK 1.5 25.0 % 2 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 p94 X 	II 0.00 OK 25 10.0 % 25 25.0 25.0 2.16 8.6% 33 1 0J34 
As B1 pgil I 	x 	o 	II -0.52 OK 15.0 % 3.7 3.92 4,01 0.953 23.8 % 28 1 6 35 
As B2 p911 I 	x 	o 	I -0.46 OK 15.0% 9.5 10.2 10.2 1.47 l4.4°/ 34 0 1 35 
As C1 pgA x 	o -1.45 OK 15.0 % 8.3 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pgl1 I 	x I 	o 	 I -1.28 OK 15.0 % 23.5 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 u9/I x 	0 	I 	I 	I -0,91 OK 15.0 % 4.7 5.53 5.44 1.10 2i2% 25 1 1 27 
As D2 pg4 x 	o 	I -0.78 OK 15.0 % 13.5 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgA I 	 x I 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 ii I 	I 	xo -0.16 OK 25 10.0 % 24.6 
24.7k 25.4 2.82 11.1 % 46 4 0 L 50 
Cd Bl pgll LL__ I o x 	I 	I 	I 0.48 OK 15,0 1.19 1.10 1,11 0.149 13.4% 44 4 3 
51 
Cd B2 pgA I ox 0.17 OK 15.0% 7.52 7.20 7.33 1,17 16.0% 49 1 1 51 
42 Cd C1 pg/l ox 0.96 OK 15.0 % 10.62 9.21 9.28 1.26t 13.6 % 41 1 0 
Cd C2 pg/l I 	I 	I o x 0.90 OK 10.0 % 43.4 39.8 39.8 3.931 9.9 % 41 1 0 	142 
Cd Dt u9A I 	I 	I o I 	XI 	I 1.67 OK 15.0 % 5.03 4.00 4.02 0.6211 	15.4 % 36 ' 3 2 41 
Cd D2 ugll o xl 1.75 OK 10.0 % 13.86 12.0 11.8 1.441 	12.2% 40 1 0 41 
Co Al ug4 I X 0.00 OK 20 10.0 % 20 20.0 20.9 4.67 	22.3 % 33 ! 0 2 35 
Co A2 p94 I 	I xo 	I -0.14 OK 120 10.0 % 118.3 119 119 11.6 	9.7 % 35.0 	035 
Co 81 UgA I 	I 	I x 	I 	I 	1 0.00 OK 10.0 % 25,3 25.3 25J7J 16.9 % 33J 	0 	2 	! 	35 
Co 62 u9/I x I -0.09 OK 10.0 % 79.5 80.0 80.2L 7.17 1 	8.9 % 35 	0 	! 	1 	36 
Co C1 ug4 I X 	 I 0.05 OK 10.0 % 39.8 38.8 39.6 6.42 	16.2 % 29 	0 	1 	30 
Co C2 pgil I x 	I I 0.021 OK 10.0 % 161.3 162 161 14.4 	8.9 % 31 	, 	0 	0 	31 
Co Dl pgA X -0.07 OK 10.0 % 41.8 41.8 42.11 7.53 	17.9% 27 	0 	2 	29 
Co ii I 	x 	o I -0.43 OK 10.0 % 95.7 99.0 
1001 9.14 	9.1 % 29 0 	1 	30 
Cu 
Cu 
Al 
A2 
ug4 
pg4 
0 	x 	I ; 	0.44 
o x 	I I 	0,56 
OK 
OK 
15 
90 
15.0 % 
10.0 % 
16 
95 
14.8 
88.9 
14.7 
89.0 
	
2.001 	13.6 % 
6.12 	6.9 % 
48 
53 
3 
1 
I 	3 
0 
54 
i 	54 
Cu B1 u911 ox 	I 0.31 OK 10.0 % 2981 29.4 28.9 3.60 	12.5% 51 1 1 53 
Cu B2 ligA o x 	I 	II 0.57 OK 10.0 % 78.2 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu iji ox 	I 0.23 OK 10.0 % 26.2 
26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 u9' I 	I I 	0 	x 	I 0.52 OK 10.0 % 125.2 122 119 9.68 8.1 % 47 0 0 47 
Cu Dl ugll xo I -0.22 OK 15.0 % 14,5 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA I 	I I 	X 	I 	I 0.10 OK 10.0 % 81.2 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/l o x 	I 0.53 OK 30 10.0 % 31.6 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pgA I 	I x 0.12 OK 150 10.0% 151.8 149 150 13.5 9.0% 52 2 0 54 
Cr 81 u9/l x 	I -0.06 OK 15.0 % 22 22.0 22.2 3.17 14,3 % 49 2 1 52 
Cr 62 pgi, I 	I I 	xo 	I 	i 	i -0.33 OK 10.0 % 78,5 81.1 81.2 7,57 9.3 % 51 1 1 53 
Cr Cl pgA I 	x 	I 0.02 OK 10.0 % 56,8 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pgll I 	I x I 0.03 OK 10.0 % 108.3 107 108 18.4 17.0 % 48 0 0 1 	48 
Cr Dl ug/I I x 	 I 0.06 OK 15.0 % 23 22.4 22.8 3.35 14,7 % 38 3 2 L 43 
Cr D2 ug/I I 	I I 	x 	I 	f 	I 0.03 OK 10.0 % 104.3 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pg/I o Ix 1.37 OK 30 10.0% 34.1 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 ugh I X 	I 0.04 OK 170 100% 170.7 168 169 11,9 7.0 % 50 1 0 51 
Ni Bl u911 I 0 	xI 0.80 OK 10.0 % 25.7 23.7 23.8 2.84 11,9 % 48 2 1 51 
Ni B2 pgll I x 	I 	I 0.01 OK 10.0 % 68.3 67.6 68.2 4.67 68° 48 3 1 52 
Ni Cl ugh I x 0.05 OK 10.0 % 63.7 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 u94 ox 	I 	I 0.27 OK 10.0 % 106.8 103 104 10.9 10,5 % 42 2 0 44 
Ni D1 pgA I ox 	I 0.16 OK 10.0 % 37.1 35.2 36.5 3.63 9,9 % 37 2 1 40 
Ni D2 pgA x 0.12 OK 10.0 % 125.5 123 124 11.2 9,0 % 40 1 0 41 
Pb Al ug4 I 0 x 0.40 OK 15 10.0 % 15.6 15.1 15.5 1,20 7,7 % 44 4 2 50 
Pb A2 pg4 I 	x 0.13 OK 180 10.0° 182.3 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pg/I x 	o I -1.04 OK 15.0 % 5.1 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 pg11 x 	o I -0.96 OK 15.0 % 20.8 24.9 24.3 4.16 17,1 % 46 3 1 50 
Pb Cl pgll j 	( 	Ix 	o 	1 I -0.76 OK 15.0 % 48.3 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I x 	o -1.06 OK 10.0 % 100.1 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl Ugll I 	xo I -0.19 OK 15.0 % 23,4 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 vgA I 	I 	x 	I 0,05 OK 15.0 % 76 78.0 75.4 16,4 21.8% 39 0 1 40 
Zn Al ug/I I 	I 	I 	X 	I 	I I 0.00 OK 30 10.0 % 30 30.0 30.8 4.67 15.2 % 51 4 I 56 
Zn A2 pg/I xo -0.20 OK 150 10.0 % 147 147 147 3.20 2.2% 47 9 0 56 
Zn Bl ug/I I 	I 	x 	I -0.101 OK 15.0 % 20 20.0 20.3 2.30 11.3% 47 5 2 54 
Zn B2 UgA I ox 	I 0,16 OK 10.0 % 
Zn 1 4
Zn 9
Zn 
1 
58 
:jEj r I 1 
Zn x I 0,13 OK 10.0% 234 4 
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[_____ 	RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 54 
Parameter Sample Unit -3s 	-25 	-Is 	0 	is 	2s 	3s Z-value 
Grubbs 
test 
Assigned 
value 
Target 
dev. 
Lab's 
result Md. 	Mean St.dev. m CV%  
3  
N`" 
As Al yg)1 I 	I 	oX 0.27 OK 1.5 250% 1.6 1.51 1.50 0.531 35.4% 24 3 7 34 
As A2 ig/I I 	I o 	X 0.60 OK 25 10.0  25.0 25.0 2.16 8.6% 33 1 0 34 
As B1 ug/I IIiiIii 	I 0.22 OK 15.0% 4.14 3.92 4.01 0.953 23.8% 28 1 6 35 
As B2 ug/I I 	I 	oX 	I 0.26 OK 15.0 % 10.6 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 ug/I 0 	X 	I 	I 0.57 OK 15.0  10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 pg/I I 	oX 	I 	I 	I 0.18 OK 15.0 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 {rgll I I 	o 	X I 	I I 0.69 OK 1O% 6 5.53 5.44 1.10 20.2% 25 1 1 27 
As D2 VgA I oX 0.22 OK 15.0 15.8 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ug/I I 	__ liii I 	I I 0.10 OK 2.0 1O% 2.03 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 pgA X 	I -0.08 OK 25 10.0 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd 81 Ngl-ii-  I 	o 	X 	I 1.02 OK 15.0 1.28 1.10 1.11 0.149 13.4% 44 4 3 51 
Cd B2 pgll ii I 	X 	I 	I -0.06 OK 15.0  7.20 7.33 1.17 16.0% 49 1 1 51 
Cd C1 oX 0.20 OK 15.0% 9.56 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd C2 X -0.03 OK 10.0 % 39.7 39.8 39.8 3.93 9.9% 41 1 0 42 
Cd D1 I 	- 	X I I 0.78 OK 10% 4.49 4.00 4.02 0.621 15.4% 36 3 2 41 
Cd D2 
JA 
 
I 	o 	X I 0.76 OK 10% 12.7 12.0 11.8 1.44 12.2% 40 1 0 41 
Co Al I o X I 0.70 OK 20 10% 21.4 20.0 20.9 4.67 22.3 % 33 0 	2 	35 
Co A2 I ii ii iii 0.17 OK 120 10.0 % 122 119 119 11.61 9.7% 35 0 	0 	35 
Co B1 I I 	o X 0.47 	OK 10.0 % 26.5 25.3 25.3 4.27 16.9% 33 0 	235 
Co B2 ugA I ii I 	X 	I 	I 1 -0.02 	OK 100% 80 80.0 80.2 7.17 8.9% 35 1 	0 	136 
Co C1 pg/l I 	x 	I 	I I -0.10 	OK 10.0 38.8 39.6 6.421 16.2 % 29 	0 	1 	30 
Co C2 pg/I I ii _xiiii -0.93 	OK 10.0 % 146 1621 161 14.41 8.9 % 31 	0 	0 	31 
Co D1 pg4 X 	o 	I I -0.69 OK 10.0 % 39.2 41.8' 	42.1 7.53; 17.9 % 27 ! 	0 	2 	29 
Co D2 pg/I I 	X o I -0.41 OK 10.0% 95.9 99.01 100 9.14 9.1 % 29 	0 1 	30 
Cu Al Vg/l I OXI 1 0.67 	OK 15 1O% 16.5 14.8 14.7 2.001 13.6 % 48 i 	3 3 54 
Cu A2 pgA I o X 0.56 	OK 90 10.0 % 95 88.9 89.0 6.12 69% 53 1 0 54 
Cu B1 Ng/I o X 0.42 OK 10.0 % 30.1 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu 82 Ngll I X I -0.04 OK 10.0 % 73.7 74.1 74.0 5.32 7.2% 51 3 0 54 
Cu C1 ug/I I I 	I 	X I 0.08 OK 10.0 % 25.8 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ug/I XI 	o -1.18 OK 10.0% los 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 NgA I 	X o I -0.44 OK 15.0 % 14 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 ugA IiiI I 	X o I 	I I -0.58 OK 10.0 % 75.7 80.3 80.4 il32 9.1 % 42 1 0 43 
Cr Al pg/I I 	o X I I 0.57 OK 30 10.0 % 31.7 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 ug/l x 0.07 OK 150 10.0 % 151 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 ygll I liii I 0.03 OK 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 Ng/I I I 	X I -0.11 OK 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr C1 Ng/I I X I I I 0.09 OK 10.0 % 57.2 57.2 56.7 5.78 12% 41 4 2 47 
Cr C2 pg4 X 	o -0.91 OK 10.0 % 98.2 107 108 18.4 17.0% 48 0 0 48 
Cr D1 NgI1 x 	o I -0.67 OK 15.0 % 20.5 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 -ii--  I I 	I X 	o -0.78 OIK 10.0 % 95.9 104 104 11.7 11.3% 44 0 0 44 
Ni Al }tg/I I I o 	XI I I 0.63 OK 30 10.0 % 31.9 30.0 30.4 3.56 11.7% 47 2 1 50 
Ni A2 pgA oX 	I 0.181 OK 170 10.0 % 173 1681 169 11.9 7.0% 50 1 0 51 
NI B1 Ng/I oX 	I 0.21 OK 10.0 24.3 23.7 23.8 2.84 11.9% 48 2 1 51 
Ni B2 Ugh Xo 	I -0.15 OK 10.0 % 67.2 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgA I x  o -0.54 OK 10.0 % 60 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 pg/I I X 1 	o -1.37 OK 10.0 % 89.8 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pgA X 	0 -1.21 OK 10.0 % 32.1 35.2 36.5 3.63 9.9% 37 2 1 40 
Ni D2 pgA I 	I 	X 	o 	I I I -0.56 OK 10.0 % 117 123 124 11.2 9.0 % 40 1 0 41 
Pb Al NgA I 	I 	X 	I I I 0.07 OK 15 10.0 % 15.1 15.1 15.5 1.20 7.7% 44 4 , 	2 50 
Pb A2 I 	pg/I I 	I 	Xo 	I I 1 -0.33 OK 180 10.0 % 174 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 pgA o X 1.09 OK 15.0 % 7.03 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 ug/I ) I 	I 	o 	XI I I 0.66 OK 15.0 % 26.7 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ng/l I I 0 	X 1 I 1 0.84 OK 15.0 % 61.4 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 -:;i-  I 	oX I 1 0.18 OK 10.0 % 114 112 112 15.1 13.5% 38 3 0 41 
Pb D1 pg/1 o X 	I 0.55 OK 15.0 % 26.1 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 ugll I II 0 	XI I 0.72 OK 15.0 % 83.5 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA 30 10.0 % 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I 150 10.0% 147 147 3.20 2.2% 47 9 0 56 
Zn Bl pg/I 15.0 % 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I 10.0 % 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA /i 10.0 % 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 I 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn D1 pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I 10.0 % 232 231 9.74 4.2 % 37 5 0 42 
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Pa rameter Sample 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 
Grubbs 	Assigned 	Target 	Lab's 
Unh 	-3s 	-2s 	-Is 	0 	is 	2s 	3s 	2-value 	 MA. 	Mean test 	value 	Aev. 	result 
St.Oev. 
Lab 55 
	
„ 	Z d 
° 	
w 
CV% 	 ~ c~ 	a 
d 	^ P 	m 
CY 
As Al pg/I 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 lj9A 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 pgA 15.0 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 p9A  10.2 10.2 1.47 14.4%34 0 1 35 
As C1 p9A 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 p9Ai iiii 15.0 % 29.2 29.1 4.09 14.1 % 28 ii 0 28 
As D1 p9A 15.0 % 5.53 5.44 1.10 20.2 % 25 1 L 27 
As D2 pgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al P94 2.0 15.0 < 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 p9/1 f 	f 	( 	Xo 	I 	I 	( -0.24 OK 25 10.0 % 24.4 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd 15.0 % 
gan°i 
< 
< 
1.10 
770 
1.11 
733 
0.149 
117 
13.4 % 
1(% 
44 
49 
4 
1 
3 
1 
51 
51 
Cd 	f Cl pgll I 	I 	I 	0 	X 	I 0.95 OK 15.0 % 10.6 9.21 9.28 1.26 13.6% 41 1 0 42 
Cd 	I C2 Ng i I 	I 	( 	OX 	I 	I 	I 0.28 OK 10.0 % 40.9 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 Vg!i 15.0 % < 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd 
Co 
D2 
Al 
ilg)1 
ugA 
I 	I 	I 	OX 	I 	I 	 U.34 UK 
20 
iU.U'/° 
10.0 
1L.L -I L.V 
2Pi 
-I 	-I.O 
20.9 
-1.44 
4.67 
IL.L %0 
22.3 % 
4V 	i 	-I 
33 	02 
V 41 
35 
Co A2 pgA 120 _ c_% 119 119 11.6 9.7 % 35 i 	00 35 
Co B1 pg4 10.0 25.3 25.3 4.27 16.9 % 33 	0 	2 35 
Co B2 pgA 10.0 % 80.0 80.2 7.17 8.9 % 35 	0 	1 	, 36 
Co C1 ugA 38.8 39.6 6.42 16.2 % 29 i 	01 	130 
Co C2 NgA 10.0 162 161 14.4 8.9 % 31 	0 	0 	31 
Co D1 Ng4 41.8 42.1 7.53 17.9% 27 	0 	2 	! 29 
Co D2 N9A 10.0 % 99.0 100 9.14 9.1 % 29 	0 i 	1 	; 	30 
Cu Al ygA 15 _ c_% < 14.8 14.7 2.00 13.6% 48 I 3 I 	3 54 
Cu A2 pgA i 	i 	I 	X 	0 	II 	I -0.41 OK 90 10.0 % 86.3 88.91 89.0 6.12 	6.9%53 1 0 54 
Cu B1 pgA I 	I 	I 	o 	XI 	I 	I 0.83 OK 10.0 % 31.3 29.4 28.9 3.60 	12%51 1 1 53 
Cu B2 {1911 I 	I 	I 	OX 	I 0.23 OK 10.0 % 75.7 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 Vgn I 	I 	I 	° 	I X 	( 	I 1.25 OK l0° 28.8 26.0 255.15 20.1 % 46 0 0 46 
Cu C2 pgA I 	I 	I 	o 	XI 	II 0.67 OK 10.0 % 127 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgA - 15.0 % < 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 NgA i 	I 	I 	0 	X 	l 	I 	I 0.51 OK 10.0 % 84.580. 80.4 7.32 9.1 % 42 1 0 43 
Cr Al vgll 30 10.0 < 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ngll I 	I 	I 	X 	0 	I 	I 	I -0.53 OK 150 10.0 % 142 149 150 13.5 9.0% 52 2 0 54 
Cr B1 pg/l 15.0% < 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 pgll _ c_% < 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 ugA 10.0 % < 57.2 56.7 5.78 102% 41 4 2 47 
Cr C2 I 	I 	I 	OX 	I I 0.19 OK  110 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 {1gA 15.0 % < 22.4 22.8 3.35 14j%38 3 2 43 
Cr D2 ggA I 	I 	I 	OX 	I 0.29 OK  _ c__% 107 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pgA 30 103% < 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA I 	I 	!x 	o 	II -0.71 OK 170 10.0% 158 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 pg11 10%<23.7 23.8 2.84 11.9 % 48 2 1 51 
NI B2 pgA 10.0 % < 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgfl 10.0 % < 62.21 63.4 7.44 11.7 % 42 0 1 43 
Ni C2  XI 	0 	I 	I 	I -1.35 OK 10.0% 90 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg 10.0 < 37 2 1 40 
Ni D2 pgfl I 	I 	Ix 	0 	I 	I 	I -0.73 OK 10.0 % 115 123 124 11.2 9.0 % 40 1 0 41 
Pb Al vg/ 15 10.0 % < 15.1 15.5 1.20 7.7% 44 4 2 50 
Pb A2 pg4 I 	I 	OX 	I 	II 0.33 OK 180 10.0 % 186 181 182 17.0 9.3 % 48 1 0 49 
Pb 61 gg/I _ c__% < 6.39 6.04 1.50 24.6% 44 3 3 50 
Pb B2 pgA 15.0 % < 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pgA 15.0 % < 57.3 54.5 13.9 25.5%40 0 1 41 
Pb C2 VgA i 	I 	I 	0 	I x 	I 	I 1.34 OK 10.0 % 127 112 112 15.1 13.5 % 38 3 0 41 
Pb D1 pgA 15.0 % < 24.8 24.1 5.35 22.2% 39 0 1 40 
Pb D2 Ng! 15.0 % < 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al ugA ox 0.37 OK 30 10.0 % 31.1 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 pgA Xo 	 I -0.27 OK 150 10.0 % 146 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgll I 	 ox 	I 0.23 OK 15.0 % 21 20.0 20.3 2.30 11.3 % 47 J 2 54 
Zn B2 Ng/l I 	I 	I 	X 	I 	( 0.09 OK 10.0 % 57.6 57.5 57.1 4.37 7.7 % BOJ 0 53 
Zn Cl pig// I 	OX 0.20 OK 10.0 % 502 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 Ng/l oX 	I 0.20 OK 10.0% 940 926 92260 6.5% 46 2 0 48 
Zn D1 ugA I 	L__2__  X 0.41 OK 15.0 % 49.7 46.8 8.29 17.7 % 40 I 	1 1 42 
Zn D2 Ngll ( 	I ___L 	ox 	I 	f 	I 	0.22 OK l0.0 %I 236 232 231 9.74!4.2% 37 5 0 	42 
LIITE 7/56 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 56 
Parameter Sample 	Unit -3$ 	-2$ 	-Is 	0 	15 	2$ 	3$ 	Z-value 
Grubbs 
test 
Assigned 
value 
Target 
tlev. 
Lab's 
result 
f 
Md. 	Mean 	St.dev. 
I 
CV%  
d N 
n 
e 
å 
v 
I 	Z 
3 	Q ,° 
~ 	o p 
As Al Iig/I I 	I 	o 	I 	X 182.67 FAILED 1.5 25.0° 70 1.51 1.50 	0.531 35.4 % 24 3 7 L 34 
As A2 ugll III 0 X 2.00 OK 25 10.0 % 30 25.0 25.0 	2.16 6.6 % 33 1 0 34 
As B1 ug/I III 0 IIIx 9.96 FAILED 15.0 °/ 10 3.92 4.01 I 	0.953 23.8 % 28 1 6 35 
As B2 pgA 15.0 % < 10.2 	10.2 	1.47 14.4 % 34 0 1 35 
As C1 ug/I 15.0% < 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pg/I x 	o 	I 	I 	I -2.08 OK 15.0° 20 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 pgll I 0 	I 	I 	Ix 42.35 FAILED 15.0% 40 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 ugfl I 	I 	o x 	1 2.05 OK 15.0 % 20 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ng11 I 0 	Iix 26.67 FAILED 2.0 1O% 10 2.00 2.05 0.339 15° 46 3 1 50 
Cd A2 pgll I 	0 	X 2.00 OK 25 10.0 % 30 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 15.0 < 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 ug/I I 	I 	o 	I 	I 	x 2.43 OK 15.0 % 10 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ug4 I 	I 	OX 	I 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pgA I 	x I 	I 0.05 OK 10.0 % 40 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 ygll 15.0 % < 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 NgA I 	I 	x 	I 	o 	 1 -1.53 OK 10.0 10 12.0 11.8 1.44 12.2 % 40 1 ' 	0 41 
Co Al pg/I II 	o Ix 5.00 OK 20 10.0 % 30 20.0 20.9 4.67 22.3 % 33 ! 	0 	2 35 
Co A2 ug4 I 	I 	I X 	o 	I 	I -0.83 OK 120 10.0 % 110 119 119 11.6 9.7 % 35 i 	0 	0 35 
Co Bl pgA X o 	I I -2.09 OK 10.0 % 20 25.3 25.3 4.27 16.9 % 33 0 	2 L35 
Co B2 Ngll I 	I X I 	0 I 	-1.27 OK 10.0 70 80.0 80.2 7.17 8.9 % 35 0 	. 	1 i 	36 
Co C1 Ng4 I 	x I 	o 	 -2.42 OK 10.0% 30 38.8 39.6 6.42 16,2 % 29 0 	1 	30 
Co C2 pg/I I X 	o -0.68 OK 10.0 % 150 162 161 14.4 i 8.9 % 31 	! 	0 	0 	31 
Co D1 pg/I x o I 	I -2.87 OK 10.0 % 30 41.8 42.1 I 	7.53 17.9 % 27 	0 	2 	! 29 
Co D2 ug/I I 	x 	o 	I 	I -1.00 OK 10.0 % 90 99.0 100 9.14  9.1 % 29 0 	I 	1 	30 
Cu Al pg/I ( I 	I 	o 	I 	I 	Ix 28.89 FAILED 15 15.0% 80 14.81 14.7 2.00 13.6 % 48 3 	3 54 
Cu A2 pg/I x I o -2.22 OK 90 10.0 % 70 88.9 89.0 6.12 6.9 % 53 1 I 	0 54 
Cu Bl pg/I X I I 	o -3.08 OK 10.0 % 20 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 Ng/t X 	I 	o 	I 	I -1.89 OK  i22°_ 60 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu Cl pg/I x I 	 o 	1 •6.09 OK 10.0 % 10 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ligll I 	x 	o I -1.60 OK 10.0 % 100 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 _EL! 15.0 % < 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA I 	X o -2.54 OK 10.0 % 60 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I Io I X 3.33 FAILED 30 10.0 % 40 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pgA Ix 	o I •0.67 OK 150 10.0 % 140 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pg/I I x 	o I -0.66 OK 15.0 % 20 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug i I I 	I 	Xo -0.15 OK 10.0 % 80 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl pg/I I 	xl 	o I 	I -1.18 OK 10.0 % 50 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg) Ix 	o -0.74 OK 10.0 % 100 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl vg/I Ix 	o -0.82 OK 15.0 % 20 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 NgA I I 	xl o -1.35 OK 10.0% 90 104 104 11.7 11.3° 44 0 0 44 
Ni Al pgA I 1 	0 I X 6.67 FAILED 30 10.0 % 50 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA I 	X 0 -0.59 OK 170 10.0% 160 168 169 11.9 7.0° 50 1 0 51 
Ni Bl pg/I x o -1.60 OK 10.0 % 20 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni 82 pg/I I OX I I 0.26 OK 10.0 % 70 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl }IgI I x o I -0.54 OK 10.0 % 60 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ng/I I I I 	x o -0.38 OK 10.0 100 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 pg/I I 	0 	X i 	0.96 OK 10.0 % 40 35.2 36.5 3.63 99° 37 2 1 40 
Ni D2 pgA • I 	Xo 	1 I -0.32 OK 10.0% 120 123 124 11.2 9.0° 40 0 41 
Pb Al pgA X I o 1 I -3.33 FAILED 15 10.0 % 10 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I 	I I 	X o I -0.56 OK 180 10.0% 170 181 182 17.0 9.3% 48 1 0 49 
Pb Bl pgA 15.0 % < 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/I I 	I 	x I 	o 	f 	I 	I -1.18 OK 15.0 % 20 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pgA XI 	I o -4.22 OK 15.0 % 20 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I X I 	I I 	o 	I I 	-7.32 FAILED 10.0 % 30 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I I x I 	o -1.13 OK 15.0 % 20 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I x I o I -4.01 OK 15.0 % 30 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA o I 	I x 6.67 FAILED 30 10.0 % 50 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pgA i i ix 	o -0.67 OK 150 10.0 % 140 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgA I I 	X 	J 	J 	I I 	-0.10 OK 15.0 % 20 20.0 20.3 2.30 11.3 % 47 5 2 I 	54 
Zn B2 pg/I I I 	x 1 	o 	I 	I 	I -1.24 OK 10.0 % 50 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA I I I 	X 	0 	I 	I 	I -0.45 OK 10.0 % 470 4901 492 31.4 6.4 % 46 2 0 48 
Zn C2 pgA I I I 	Xo 	I 	I 	I -0.35 OK 10.0 % 890 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I I 	X I I 	o 	I 	I 	I •2.39 OK 15.0 % 30 45.5 46.81 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I I 	x 	o I -0.48 OK _ 10.0% 220 232 231 9.74 4.2 % 37 5 0 42 
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LIITE 7/57 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 	 j Lab 57 
Parameter Sample Unit -3$ 	-2s 	-1s 	0 	1s 	2s 	3s Z-value Grubbs test 
Assigned 
value 
Target 
den. 
Lab 's 
result Md. Mean St.dev. CV% 
v 
N 
n 
-. 
G, 
ö 
1 
n ; - 
m 
3 
d 
As Al pgA I 	X I 	° 	l 	II -1.17 OK 1.5 25.0 % 1.06 1.51 1.50 0.537 35.4 % 24 3 7 34 
As A2 u91 x 0.07 OK 25 10.0 % 25.18 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 u91 I 	XO -0.27 OK 15.0 % 3.85 3.92 4.01 0.953 23.8% 28 1 6 35 
As I 	X 0.06 OK 15.0 % 10.29 10.2 10.2 1.47 14.4 % 34 0 1 35 
As Cl pg/1 15.0 % 10.8 10.6 1.51 14.2% 26 0 2 28 
As C2 ug/I 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 vgA 15.0 % 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 u9dl 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al Ngll I 	I 	Ix 	o 	l 	1 -0.70 OK 2.0 15.0 % 1.79 2.00 2.05 0.339 16.5% 46 3 1 50 
Cd A2 N9A IX 	0 II -0.74 OK 25 10.0 % 23.16 24.7 25.4 2.82 11.1 % 46 4 0 	50 
Cd B1 pg/I I 	IX 	0 -0.78 OK 15.0 % 0.98 1.10 1.11 0.149 13.4% 44 4 3 	51 
Cd B2 U9A l 	IX 	0 	1 	1 -0.71 OK 15.0/ 6.55 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 ugA 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 p911 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd Dl pgA 15.0 % 4.00 4.02 0.621 15.4 % 36 3 2 j 41 
Cd D2 {lgA 10.0 % 12.0 11,8 1.44 12.2 % 40 1 0 41 
Co Al ugA 20 10.0 % 20.0 20.9 4.67 22.3 % 33 	0 	2 I 	35 
Co A2 pg/I 120 10.0 % I 	119 119 11.6 9.7% 35 0 0 35 
Co B1 pgll 10.0 % 25.3 25.3 4.27 16.9 % 33 	0 2 	35 
Co B2 11911 10.0 % 80.0 1, 80.2 7.17 8.9%350 36 
Co C1 u9ll 10.0 % 38.8 39.6 6.42 	16.2 % 29 	0 	1 	30 
Co C2 pgA 10.0 % 162 161 14.4 8.9 % 31 	0 	~~ 	0 	31 
Co D1 p94 10.0 % 41.8 42.1 7.53 17.9 % 27 • 	0 	2 	29 
Co D2 pg11 10.0 % 99.0 100 9.14 9.1 % 29 	0 	1 	30 
Cu Ai p9ll 1 	0 	1 	1 	Ix 61.78 FAILED 15 15.0 % 154 14.8 14.71 2.00 13.6 % 48 	3 	3 	54 
Cu A2 Ng11 I 	l 	0 	1 IX 16.78 FAILED 90 10.0 % 241 88.9 89.0 6.12 6.9 % 53 1 0 54 
Cu B1 pg/l ° 1 	IX 46.06 FAILED 10.0° 162 29.4 28.9 3.60 12.5% 51 1 1 53 
Cu B2 U9 i ° 	 jX 18.24 FAILED 10.0 % 209 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu C1 Ngd 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 u9A I 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 p911 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pg/I 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al 119/1 Ix 	0 -0.74 OK 30 10.0 % 27.77 29.9 29.6 2.33 7.9% 50 3 1 54 
Cr A2 ug)1 X 	0 	1 	1 	1 -0.50 OK 150 10.0 % 142.5 149 150 13.5 9.0 % 52 2 0 54 
Cr 81 pg/I I 	X 1 	0 I -1.32 OK 15.0 % 17.82 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 ug/I I 	X I 	0 -1.35 OK 10.0 % 70.2 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 {ig/1 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 119/7 10.0 % 107 108 18.4 	17.0% 48 0 0 48 
Cr D1 pgA 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgll loon 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	X 0.06 OK 30 10.0 n 30.18 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pgA I 	X ° -0.61 OK 170 10.0 % 159.7 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 U9j X 0.06 OK 10.0 % 23.95 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I IX 	0 -0.80 OK 10.0 % 62.75 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 pgll 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 UgA 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 p9/I 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 j 40 
Ni D2 p911 loon 123 124 11.2 9.0% 40 1 0 41 
Pb Al pgA I 	o x 0.61 OK 15 10.0 % 15.92 15.1 15.5 1.20 7.7 % 44 4 2 1 50 
Pb A2 ugA ° 	XI 0.77 OK 180 10.0 % 193.8 181 182 17.0 9.3 % 48 1 0 j 49 
Pb Bl NgA j 	° 	x$ 	 j 	 j 0.68 OK 15.0 % 6.66 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb 82 pg/I I 	° 	X ] 	I 0.84 OK 15.0 % 27.38 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pgA 15.0 % 57.3 54.5 13.9 25.5 % 40 0 11 41 
Pb C2 ugh I 10.0% 112 112 15.1 13.5% 38 3 0 41 
Pb D1 p9/1 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 Ngll 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ug/I °X 0.33 OK 30 10.0 % 31 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 p9/i Xo 	i -0.13 OK 150 10.0 % 148 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl liga 0 X 0.56 OK 15.0 % 22 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn 82 jg/I X 	i -0.02 OK 10.0% 57 57.5 57.1 4.37 7.7% 50 3 0 53 
Zn Cl pgA • 10.0 % 4901 492 31.4 6.4% 46 2 0 48 
Zn C2 1J911 10.0 % 926 922 60.3 6.5% 46 2 0 48 
Zn D1 Nall 15.0 45.5 46.8 8.29 17 77 % 40 1 1 42 
Zn D2 p/1 10.0 % 232 231 9.74 4.2 % 37 • 5 0 42 
LIITE 7/5 8 
	
:1 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 58 
Parameter Sample 	Unit .3s 	-2s 	•ts 	0 	1s 	2s 	3s 	Z•value 	
Grubbs Assigned Target s Lab 	
Md. 	Mean 	St.dev. 	Cv% 
T 
0
H 
v_ 
c~
•.Q
o 
i;:• 
Q 
As Al pg/I 1.5 25.0 1.51 1.50 0.531 35.4 % 24 3 7 34 
As A2 ug/1 25 10.0 % 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 1` 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 ug/I 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 Ng/I 15.0 % 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 NgA 15,0 % 29.2 29.1 4.09 14.1 % 28 0 0 28 
As Dl NgiI 15.0 % 5.53 5,44 1.10 20.2 % 25 1 1 27 
As D2 pgA 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugA II 	x 	I 0.00 OK 2.0 15.0 % 2 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I x 	o 	I -2.00 OK 25 10.0 20 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd B1 NgA I 	Ix 	0 	I -0.661 OK 15.0 % 1 1.10 1,11 0.149 l3.4% 44 4 3 51 
Cd B2 pg)1 I 	x I 	o 	I 	I -1,21 OK 15.0 % 6 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 1,g/l 15.0 % 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugA 10.0 % 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd  15.0 4.00 4.02 0.621 15.4 % 36 3 	2 41 
Cd D2 vgA 10.0 12.0 11.8 1.44 12.2%40 1 	0 41 
Co Al Ng/I x 	I 	o -1.50 OK 20 10.0 % 17 20.0 20.9 4.67 22.3% 33 0 	1 	2 35 
Co A2 ug/I x o 	I -1.92 OK 120 10.0 % 97 1191 119 11.6 9.7% 35 0 	! 	0 	35 
Co B1 Ng/I I 	x I 	o 	I 	I -1.30 OK 10.0 % 22 25.3 25.3 4.27 16.9% 33 0 	2 	35 
Co B2 ug/I I 	I 	XI 	o I -1.40 OK 10.0 % 69 80.0 80.2 7.17 8.9% 35 	0 	1 	36 
Co C1 Ng/I 10.0 % 38.8 39.6, 6.42 16.2 % 290 	, 	1 	30 
Co C2 pgA 10.0 162 161 14.4 8.9 % 31 	0 	0 	! 	31 
Co D1 pg/I 10.0 41.8 42.1 i 	7.53 17.9 % 27 	0 	2 	129 
Co D2 pg/I 10,0 % 99,01 100 9.14' 	9.1 % 29 	0 1 	30 
Cu Al pgA I 	0 	x 	I 	I 	0.44 OK 15 15.0 % 16 14,81 	14.7 2.00 	13.6% 48 3 3 i 	54 
Cu A2 pg/I I 	I 	x 	o 	I 	I -1.00 OK 90 10.0 % 81 88.91 89.0 6.12 6.9 % 53 1 0 54 
Cu 61 -9 I 	x I 	o 	I I -1.35 OI( 10.0 % 25 29.4t 28.9 3.60 12.5% 51 1 1 53 
Cu B2 pg/I x 	o 	I -0.95 OK 10.0 % 67 74.1 74.0 5.32 7.2% 51 3 0 54 
Cu Cl pg/I 10.0% 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ug/I 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pgA 15.0 % 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pgA 10.0 % 80.3 80.41 7.32 9.1%42 1 0 43 
Cr Al ug/I I 	 X 	I 0.00 OK 30 10.0 % 30 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I xl I 	o 5.07 FAILED 150 10.0 % 74 149 150 13.5 9.0 % 52 2 0 54 
Cr B1 Ng/I I 	I 	o 	I x 	I 2.34 OK 15.0 % 30 22.0 22.2 3.17 14.3% 49 2 1 52 
Cr B2 ug/I I 	I 	x 	I 	o -1.50 OK  69 81.1 81,2 7.57 9.3% 51 1 1 53 
Cr C1 pgA 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I 10.00 107 108 18.4 17.0% 48 0 0 48 
Cr D1 Ng/I o/ _i2 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgA 10.0° 104 104 11.7 11.3 % 44 0 0 44 
Ni Al pg/i IX 	I 	o 	I 	I -2.67 OK 30 10.0 % 22 30.0 30.4 3,56 11.7% 47 2 1 50 
NI A2 pg/I I I 	x 	o -0.47 OK 170 10.0 % 162 168 169 11.9 7.0 % 50 1 0 51 
NI Bl NgJ1 I 	Ix 	0 -0.76 OK 10.0 % 22 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I I 	o 	X 1 0.70 OK 10.0 % 73 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pg/I 10.0 % 103 104 10.9 10.5 % 42 2 0 44 
Ni D1 p911 10.0 0 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 Ng/t 10.0 % 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pgA I 	 x 0.00 OK 15 10.0 % 15 15.1 I 	15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/I I X 	o 	I 	I -1.67 OK 180 10.0 % 150 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 ugA x -0.041 OK 15.0 % 6 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 Ng/I I 	I 	Xo 	I 	I •o.36r OK 15.0 % 23 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl Ng/1 15.0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 p911 10.0% 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pgA 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I x I 	I 	I 	o 	I 	I -6.00 FAILED 30 10.0 % 12 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 Vg/I xI 	I 	I 	0 	I 	+ 	I -3.73 FAILED 150 10.0 % 94 147 147 3.20 2.2 % 47 9 0 56 
Zn B1 ug/1 xl o -5.68 FAILED 15.0% 3 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pgll XI 	I 	o 	 I -5.10 FAILED 10.0 % 28 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I 10.0 % 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn D2 pg/I 10.0 % 232 231 9.74 4,2 % 37 5 0 42 
81 	 LIITE 7/59 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 Lab 59 
Parameter Sample Unit -3s 	-2s 	-1s 	0 	1s 	2s 	35 	Z-va 	
Grubbs 
lue 
Assigned Target Lab's 
Md. 	Mean Sidey. CV% ~ N Q m test 
~ 
value dev. result 
N P 
As Al p911 I 	I 	I 	o 	I 	I 	x 	1 2.40 OK 1.5 25.0 % 2.4 1.51 	1.50 O.53J 5.4 % 24 3 7 34 
As A2 ygll I 	I o X 2.00 OK 25 10.0 % 30 25.0 25.0 2.16 8.6 % 33 1 0 34 
As B1 U9n 0 	 X 3.31 OK 15.0 % 6 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 p9A ox 	I 	I 	I 0.20 OK 15.0 % 10.5 10.2 102 1.47 14.4% 34 0 1 35 
As C1 pgA 15.0  10.6 1.51 14.2 % 26 0 2 28 
As C2 uall 15.0 % 29.2 29.1 4.09 14.1 % 28 n 0 28 
As D1 u;A  j _% 5.53 5.44 1.10 20.2% 25 TT 1 27 
As D2 ygll 15.0 % 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al ugh I 	Xo 	I 	II -0.331 OK 2.0 15.0 % 1.9 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 vg4 I 	x 	o 	I 	I -0.40 OK 25 j _% 24 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl Ugh I 	I 	I 	o 	IX 	I 	I 1.141 OK ___i 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd iji I 	 o 	I 	X 1.97 OK 15.0 % 9.5 7.20 7.33 1.17 16.0° 49 1 1 51 
Cd C1 ugll 15.0 9.21 I 	9.28 1.26 13.6 % 41 1 0 42 
Cd C2 p911 10.0 % 39.81 39.8 3.93 9.9 % 41 10 42 
Cd D1 {7gA 4.00 4.02 0.621 15.4 % 36 3 	 j 	2 41 
Cd D2 pgll 10.0 % 12.0 It 1.44 12.2 % 40 1 	0 	i 	41 
Co Al Ng4 I 	x 	 I 0.00 OK 20 10.0 % 20 20.0 20.9 4.67 22.3 % 33 . 	0 	2 	35 
Co A2 ygå I 	 o 	I 	IX 2.171 OK 120 10.0% 146 119, 119 11.6 9.7 % 35 : 	0 	' 	0 	35 
Co B1 pg4 I ox 	I 0.28 OK 10.0 % 261 25.3 	25.3 4.27 16.9 % 33 	0 	' 	2 	35 
Co B2 lig4 I 	 o 	X 	I 	I 0.471 OK 10.0 % 841 80.0! 	80.2 7.17 8.9 % 35 	0 	1 	36 
Co Cl pgA i 10.0  38.81 	39.6 6.42 16.2 % 29 I 	0 	1 	30 
Co C2 Ng/I 10.0 1621 	161 i 	14.4 8.9 % 31 	0 	• 	031 
Co D1 NgA 10.0 % I 	41.81 42.1 7.53 17.9 % 27 	0 	2 	, 29 
Co D2 yg/I 10.0 % 99.0 j 	100 9.14 9.1 % 29 	0 	1 	• 30 
Cu Al pg/i I 	X 	0 I -0.44 OK 15 15.0 % 14 14.8 14.7 2.00 13.6 % 48 : 	3 	3 	54 
Cu A2 ug/I I ox 	I 0.33 OK 90 10.0 % 93 88.9 89.0 6.12 6.9 % 53 	1 0 54 
Cu B1 pg/I II 	o 	X 0.38 OK 10.0 % 30 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu B2 Ng/1 II ox 0.27 OK 10.0 % 76 74.1 74.0 5.32 7.2 % 51 3 0 54 
Cu Cl pgA 10.0 % 26.01 	25.6 5.15 20.1 % 46 0 0 46 
Cu C2 ug/I 10.0 % 1221 	119 9.68 8.1 % 47 0 0 47 
Cu D1 Ng/l 15.0 % 15.0; 	15.0 2.44 16.3 % 38 1 3 42 
Cu D2 u9/i 10.0 % 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ngn X 	II 	1 0.00 OK 30 10.0 % 30 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Vgi o Ix 	I 1.20 OK 150 10.0 % 168 149 150 13.5 9.00 52 2 0 54 
Cr B1 Ng/I I 	I 	I 	o 	I 	XI 	I 1.74 OK 15.0 % 28 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 pgA I ° 	I X 1.33 OK 10.0 % 92 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr Cl Ng/I 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pgll  107 108 18.4 17.0 % 48 0 0 48 
Cr D1 pgA 15.0 % 22.8 3.35 _j_1 _o 38 3 2 43 
Cr 02 u9/1 10.0 % 104 104 11.7 11.3° 44 0 0 44 
Ni Al pgA I 	 Xo -0.33 OK 30 10.0 % 29 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 ugfl I I 	o 	X 	I 	I 	I 0.59 OK 170 10.0 % 180 168 169 11.9 7.00 50 1 0 51 
Ni B1 pgA I 	0 	X 	I 0.501 OK 10.0 % 25 23.7 23.8 2.84 11.9° 48 2 1 51 
Ni B2 Ng/I I o 	X 1 0.70 OK p° 73 67.6 68.2 4.67 6.8° 48 3 1 52 
Ni C1 u9/I 10.0 % 62.2 63.4 7.44 11.7% 42 0 1 43 
Ni C2 pgA 10.0 % 103 104 10.9 10.5% 42 2 0 44 
NI D1 pgA 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pgA 10.0 % 123 124 11.2 9.0% 40 1 0 41 
Pb Al pgA Ix 	o 	I -0.67 L 	OK 15 10.0 % 14 15,1 15.5 1.20 7.7 % 44 4 l 	2 50 
Pb A2 Ng/l 1 	I 	1 	o 	X 	1 	1 1.11 OK 180 1O.00/ 200 18 i 182 17.0 9.3% 48 1 0 49 
Pb B1 ugll X I 	I 	I 	0 	I 	j -3.58j OK 15.0 % 2.8 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 pg/l X o 	I 	I 	I -3.371 OK 15.0 % 12 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 Ngll  57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 ug4 10.0 0 112 112 15.1 13.5 % 38 3 Jo 41 
Pb Dl pgA 15.0 % 24.8 24.1 5.35 22.2 % 39 0 T 1 40 
Pb D2 pg/l 15.0 % 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pgA o X 1 0.67 OK 30 10.0 % 32 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 Jg/I Xo 	I 	I -0.20L OK 150 10.0 % 147 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pgIl I 	OX 	I 0.23 OK 15.0 % 21 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 ugll I 	I 	I 	Xo 	I 	I -0.371 	OK 10.0 % 55 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA 10.0% 4901 492 31.4 6.4% 46 2 0 	48 
Zn C2 pgA 10.0 % 926 922 60.3 6.5 % 46 2 0 	48 
Zn Dl ugll 15.0 % 45.5 46.8 8.29 17.7 % 40 1 1 	42 
Zn D2 pgA 10.0 % 232 231 9.74 4.2 % 37 5 0 	42 
LIITE 7/60 
	
0 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 Lab 60 
Parameter :01e 	Unit -fis 	-2s 	-1s 	0 	Is 	2s 	3s 
Grubbs Z-value test 
Assigned 
value 
Target 
dev. 
Lab's 
result Md. 	Mean St.dev. 
v 
m 
° 
CV%  
T m 
m 
~ ö 
3 
Z 
C 
3 
o 
As Al yg/I I 	I 	Ix 	o 	I 	I -0.80 OK 1.5 25.0 % 1.2 1.51 1.50 0.531 35.4% 24 3 7 34 
As I 	x 1 	0 	I •1.16 OK 25 1O/ 22.1 25.0 25.0 2.16 6.6% 33 1 0 34 
As B1 Ug/I I 	I 	x I 	o 	I 1.18 OK 1O°/ 3.3 3.92 4.01 0.953 23.6 % 28 1 6 35 
As B2 Ng/l I 	x 	I 	o 	I •1.96 OK 15.0"! 7.2 10.2 10.2 1.47 14.4% 34 0 1 35 
As C1 pgA _ I 	I x 	o -0.68 OK 15.0 % 9.2 10.8 10.6 1.51 14.2 % 26 0 2 28 
As C2 u911 x 1 	o -1.21 OK 15.0° 23.8 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ng/I I I x 	I 	1 0._ 2i OK  6.2 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 Ng/I I I 	I 	o 	xl I 	I 0.87 OK 15,0 % 17.3 15,5 15.3 2,46 16.1 % 27 0 0 27 
Cd Al Ng/I I I 	xo I -0.20 OK 2.0 15.0 % 1.94 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 Ugh I 	x 	I 	o -1.60 OK 25 10.0% 21 24.71 	25.4 2.82 11.1 % 46 4 0 50 
Cd B1 pgll I 	I 	o 	X1 I 0.66 OK 15.0 % 1.22 1.10! 	1.11 0.149 13.4 % 44 4 3 51 
Cd B2 -:;i-  I I 	x 	o I I -1.06 OK 15.0 % 6.17 7.20' 	7.33 1.17 16.0 % 49 1 1 51 
Cd C1 Ngll I 	xo 1 -0.17 OK 9.04 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pgA I x 	o -0.85 OK 10.0 % 36.4 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd D1 Ng/I I o I 	x I 	1 1.631 OK 15.0 5 4.00 4.02 0.621 15.4 % 36 3 2 41 
Cd D2 pgA I 	I 	I 	o I 	x I 	I 1.861 OK 10.0% 14 12.01 	11.8 1.44 12.2 % 40 1 0 41 
Co Al ug/1 I 	I 	ox I 0.25 OK 20 10.0% 20.5 20.01 	20.9 4.67 22.3 % 33 0 2 	' 	35 
Co A2 pg/I 120 10.0 % 119 	119 11.6 9.7 °/ 35 0 	I 0 	35 
Co B1 VgA x1 	o 	 I -1.191 OK 10.0 % 22.3 25.3 	25.3 4.27 19° 33 0 2 	35 
Co B2 u9A I 	I x 	0 -1.831 	OK 10.0 % 65.5 80.0 80.2 7.17 8.9 % 35 0 	. 1 	36 
Co C1 ugA I 	I 	x 	o 	I 	I 0.91 OK 10% 36 38.8 39.6 6.42 16.2 % 29 0 	1 	30 
Co C2 V9~ I 	x 	o 1.06 OK 10.0 % 144 	162 161 14.4 8.9 % 31 	0 	0 	31 
Co D1 ugll OX 	I 1.09 OK 10.0% 46.7 . 	41.81 42.1 7.53 79% 27 	0 	.229 
Co D2 ig/I I 	I 	I 	ox 	I 	I 1.101 OK 10.0 % 111 	99.01 100 9.14' 91% 29 0 	1 	30 
Cu Al V9 i I x 	o I 0.40; 	OK 15 15.0% 
_ 
14.1 	14.8 14.7 2.00 13.6% 48 3 	3 	54 
Cu A2 pgA 90 10.0% 88.91 89.0 642 6.9% 53 1 Jioj 54 
Cu B1 ug/l I 	x 1 	o -1.18 	OK 10.0 % 25.5 29.41 28.9 3.60 12.5% 51 1 1 	53 
Cu B2 ugh x o 	 I -1.96 	OK 10.0 % 59.5 74.1 74.0 5.32 7.2% 51 3 0 	54 
Cu C1 ugll Ix 	o I •0.78 	OK 10.0% 23.6 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 Ngll x 	o 1.34 	OK 10.0 % 103 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 pg/I 0 	X 	I 0.981 	OK 15.0% 17.2 15.0 15.0 2.44 16.3% 36 1 3 42 
Cu D2 Ug/I j 	I 	I 	o 	x 	 j 	I 1.041 	OK 10.0 % 88.8 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ug4 I x I -0.031 OK 30 10.0 % 29.9 29.9, 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 Ngll 150 10.0 % 1491 150 13.5 9.0% 52 2 0 54 
Cr B1 NgA I x 	o 1 -0.84 OK 15.0 % 19.4 22.01 22.2 3.17 14.3% 49 2 1 52 
Cr B2 Ng/I I 	x 	I 	o -1.87! OK 10.0 % 66 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr Cl Vg/ I 	I 	I 	x 	I 	I 0.021 OK 10.0 % 56.8 57.2 56.7 5.78 10.2% 41 4 2 47 
Cr C2 U9A I 	x 	o 1.06 OK 10.0 % 96.5 107 108 18.4 17.0% 48 0 0 48 
Cr D1 ug/I  0X 	I 0.44, OK 15.0 % 24.3 22.4 22.8 3.35 14.7% 38 3 2 43 
Cr D2 pg4 o x1 I 0.77 1 	OK 10.0 % 112 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgli 30 10.0 % 30.0 30.4 3.56 11.7 % 47 2 1 50 
NI A2 pg/I 170 10.0 % 168 169 11.9 7.0% 50 1 0 51 
Ni Bl pg/I 10.0 % 23.7 23.8 2.84 11.9 % 2 1 51 
Ni B2 ug4 10.0 % 67.61 68.2 4.67 6.8 % 3 1 52 
Ni C1 pgA 10.0 % 622 63.4 7.44 11.7 % 0 1 43 
Ni C2 Ug/l 10.0 % 1 03 104 10.9 10.5 % 
p40 
2 0 44 
Ni Dl _i!_  10.0 % 35.2 36.5 3.63 9.9 % 2 1 40 
Ni D2 Ng/I  123 124 11.2 9.0 % 1 0 41 
Pb Al N9/I I 	I 	xo 	I -0.27. 	OK 15 _i.2° 14.6 15.1 15.5 1.20 7.7% 4 2 50 
Pb A2 N9/I 180 10.0 % 181 182 17.0 9.3 % 48 1 0 49 
Pb B1 Ng/I III 0 X 	I 0.401 	OK 15.0° 6.4 6.39 6.04 1.50 24.8% 44 3 3 50 
Pb B2 Ng/I I 	Ix 	o 	I 	I 0.82 	OK 15.0 % 21.3 24.91 24.3 4.16 17.1 % 46 3 1 50 
Pb C1 pg/I 15,0 % 57.3 54.5 13.9 25.5 % 40 0 1 41 
Pb C2 Ng/ 10.0% 112 112 15.1 13.5° 38 3 0 41 
Pb D1 pg/l I_I 	I 	o 	XI 	I 	I 1 	0.641 OK 15.0% 26.4 24.8 24.1 5.35 22.2° 39 0 1 40 
Pb D2 pg/I II 0 	I 	X 	I 	I 1.62 OK 15.0 % 93.7 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ug/I II 	I 	o 	x 	I 	I 	I 0.40 OK 30 10.0 % 31.2 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 vg/1 x 	0 I -1.33 FAILED 150 10.0 % 130 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I II 	x 	o 0.59 	OK 15,0% 18.5 20.0! 20.3 2.30 11.3% 47 5 2 54 
Zn B2 Ug/I 10.0 % 57.5; 	57.1 4.37 7.7 % 50 3 0 53 
Zn C1 Vg/I I 	o 	I 	IX 2.54 FAILED 10.0 % 617 490 	4921 31.4 6.4 % 46 2 IJIO 48 
Zn C2 NgA II 	 IXI 2.80 i FAILED 10.0 % 1180 926 	922 60.3 6.5% 46 2J0 48 
Zr, D1 pgA I 	I 	I 	ox 	I 	II 0.14 	OK 15.0% 478 45,5 	46.8 8.29 	17.7% 40 1 1 	42 
Zn D2 Ngll I o xl 2.73i FAILED 10,0 % 294 232 	231 
_ 
9.74 	4.2% 37 5 ILj 	42 
a 
	
LIITE 7/61 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 11 Lab 61 
Parameter Sample Unil -3s-25 	-Is 	0 	15 	2s 	35 Z- value 	
Grubbs 
lest / 
Assigned 
value 
Target 
dev. 
Lab's Md. 	Mean 	st,d e  v. 	CV% result 
- w å 	m 
As Al pgå I 	I 	I 	Xo 	I 	I 	I -0.271 	OK 1.5 25.0 % 1.4 1.51 1,50 0.531 35.4 % 24 	3 7 34 
As A2 pg/I I 	I 	I 	X 	I 0.04 	OK 25 10.0 % 25.1 25.0 25.0 2,16 8.6 % 33 1 0 34 
As B1 pg11 I 	I 	Ix 	o 	I 	I 	I -0.68 	OK 15.0 % 3.6 39J 4.01 i  0.953 23.8 % 28 1 6 35 
As B2 ugh I 	X- -0.26 OK 15.0 % 9.8 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 ugh I 	x 	I 0.001 OK 15.0 % 10.6 10,8 10.6 1.51 14.2 % 26 0 2 28 
As C2 pgA I 	0 	X 	I 	I 0.62 OK 15.0 % 31.8 29.2 29.1 4,09 14.1 % 28 0 0 28 
As D1 Ngt I 	I 	OX I 0.20 OK 15.0 % 5.6 5.53 544 1.10 20.2 % 25 1 1 27 
As I 	0 X 0.52 1 OK 15.0 % 16.5 15.5 15.3 2.46 16.1 % 27 0 0 27 
ii I 2,0 15.0 % 2,___p_J 2.05 0.339 16.5% 46 3 1 50 
CA2 u9! 25 10.0% 24.7 25.4 2.82 11.1 % 46 4 0 50 
B1 ! 	! 15.0 % 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 }rg/l 15.0%1 7.201 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 u9! 
 
15,0%1 9.21 I 	9.28 1.26 13.6 % 41 1 0 42 
Cd C2 pg4 10.0%1 39.81 39.8 3.93 9.9 % 41 1 0 ! 	42 
Cd D1 ugA 15.0 % 4.00 	4.02 0.621 15.4 % 36 3 2 41 
Cd D2 ugA 10.0 % 12.0 	11.8 1.44 12.2 % 40 1 0 41 
Co Al Ngf I 	I 	I 	oX 	I 	I 	I 	0.251 	OK 20 10.0 % 20.5 20.0 	20.9 4,67 22.3%33 1 	0 I 	2 35 
Co A2 W9A X 0 	I -0.50: 	OK 120 10.0 % 114, 	ii9I 	119 11.61 9.7% 35 , 	0 0 35 
Co B1 ugA I o 	XI 0.63: 	OK 10.0% 26.91 	25.3 	25.3 4.27 1 16.9%33 2 35 
Co B2 pg/I ! I 	I 	o 	X 	I 0.49i 	OK 10,0 % 84,11 	80.0 	80.21 7.17 8.9% 35 	0 1 	36 
Co Cl pgA I 	OX 0.23, 	OK 10.0 % 40.5 	38.8 	39.6 6.42 1 16.2 % 29 	0 	1 	30 
Co C2 pg/I I I 	( 	X 	I 	I 	( 0.061 	OK 10.0 % 162 	1621 	161! 14.41 	8.9% 31 	0 	0 	31 
Co Dl pgI oX 	I I 0.14, 	OK 10.0 % 42.7 	41.8'. 	42.1 ! 7.53 1 	17.9 % 27 	0 	2 	29 
Co D2 pg/I X o -0.401 	OK 10.0 % 961 99.01 	1001 9.14 9.1 % 29 	0 	1 	' 30 
Cu Al ulgA 15 15.0 % 14.8; 	14.7 2.00 13.6 % 48 	3 3 	54 
Cu A2 pgA 90 10.0 % 88.91 89.0 6.12 6.9 % 53 	1 0 54 
Cu B1 ug/I 10.0 % 29.4 28.9 3.60 12.5 % 51 1 1 53 
Cu 62 pgll 10.0% 74.1 74.0 5,32 7.2 % 51 3 0 54 
Cu C1 pgA 10.0 % 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg/l 10.0 % 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 ugA 15.0% 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 ugA 10.0 % 80.3I 80.4 7.32 9.1 % 42 1 0 43 
Cr Al Ng/ 30 10.0 29.9 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I 150 10.0 % 1491 150 13.5 9.0% 52 2 0 54 
Cr Bl pg/I 15.0 % 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr 62 pgfl 10.0 % 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 iigll 10.0 % 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pgA 10.0 % 1071 108 18.4 17.0% 48 0 0 48 
Cr Dl pg/I 15.0 % 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 ug/l 10.0 % 104 104 11.7 11.3% 44 0 0 44 
Ni Al pgA 30 10.0 % 30.01 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/i 170 10.0 % 168 169 11.9 7.0 % 50 1 0 51 
NI Bl pgA 10.0 % 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pgA 10.0% 67.6 68.2 4,67 6.8% 48 3 1 •  52 
Ni Cl pg/I 10.0 % 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 pgA 10.00/ 103 104 10.9 10.5% 42 2 0 44 
Ni Dl pgA 10.0 % 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 pg/l 10.0% 123 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I 15 10.0 % 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 pg/l 180 10.0 % 181 182 17.0 9.3 % 48J 1 0 49 
Pb Bl pgA 15.0 % 6,39 6.04 1.50 24.8 % 44 J  3 3 50 
Pb 62 pg/I 15.0 % 24.9 24.3 4.16 17.1 % 46j3 1 50 
Pb C1 pg/I 15,0 % 57.3 I 	54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I 10.0 % 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pg/I 15.0 % 24.8 24.1 5.35 22.2 % 39 I 	0 1 40 
Pb D2 lig11 15.0% 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al ligA 30 10.0 % 30.0 30.8 4.67 15.2 % 51 f4 1 56 
Zn A2 pgA 150 10.0 % 147 147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I 15.0 % 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 yg/I j 10.0 % 57,51 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pgA 10.0% 490 1 492 31.4 6.4% 46 2 0 48 
Zn C2 pg/I 10.0 % 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pgA I 150% 45.5 46.8 8.29 17.7 % 40 1 1 42 
Zn 02 	pgA 1 10.0 % 232 i 	231 9.74 4.2 % 37 5 0 42 
LIITE 7/62 
RESULTS OF THE INTERLABORATORY COMPARISON 111997 Lab 62 
:j 
Parameter Sample i 	Unit -3s 	-2s 	-is 	0 	1s 	2s 	3s Grubbs Z-value test 
Assigne d 
value 
Tage t 
dev. result 
Md. Lab's  
I 	i 	I 
Mean 	St.dev. 	• 	Cv% N 
° 
r 
ir 	Gt 
c 
,n 
z 
As Al pg/I Xo -0.241 	OK 1.5 25.0 % 1.41 1.51 1.50 0.531 	35.4 % 24 3 7 34 
As A2 ug/I I 	x o •0.551 OK 25 10.0 % 23.634 25.0 25.0 2.16 8.6 % 33 1 0 34 
As Bl pg/I xo 	I 	I -0.35 OK 15.0 % 3.798 3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 Ng/I ox 	I 0.27 OK  10.611 10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 pg/I o XI 	I O.69j 15.0 % 11.694 10.8 10.6 1.51 14.2° 26 0 2 28 
As C2 pg/I I I 	1 	0 	x 	I 	I 	1 0.551 OK 15.0 % 31.485 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 ugA 0 X 0.50 OK 15.0 % 5.844 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I I 	I 	ox 	I 0.27 OK 15.0 % 15.923 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pgA I I 	I 	X 	I 	I 0.01 OK 2.0 15.0 % 2.0026 2.00 2.05 0.339 16.5 % 46 3 1 50 
Cd A2 pg/I I I 	I 	xo 	I •0.211 	OK 25 10.0 % 24.467 24.7 25.4 2.82 11.1 % 46 4 0 50 
Cd Bl Ngt Ix 	o -0.651 	OK 15.0 % 1.0017 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 Vg/ Ix 	o 	I •0.691 	OK 15.0 % 6.5669 7.20 7.33 1.17 16.0 % 49 1 1 51 
Cd C1 pgA Ix 	0 -0.72 	OK 15.0 % 8.2768 9.21 9.28 1.261 13.6% 41 1 0 42 
Cd C2 pg/I I I 	X 	o 	I 	I 	I 0.931 	OK 10.0 % 36.095 39.8 39.8 3.93 9.9 % 41 1 0 42 
Cd Dl pg/I I 	x 	o •0.721 	OK 15.0 % 3.5868 4.00 4.02 0.621 15.4 % 36 3 	1 2 41 
Cd D2 pg4 I 	I x 	o •0.81 ; 	OK 10.0 % 10.849 12.0 11.8 1.44 i 	12.2 % 40 1 0 41 
Co Al vg /I 20 10.0 % 20.0 20.9 4.671 	22.3 % 33 0 2 35 
Co A2 ug/I 120 10.0 % 119 119 11.6 9.7 °/ 35 0 0 ! 	35 
Co Bl pg/I 10.0% 25.3 25.3 4.27 16.9 % 33 0 2 	35 
Co B2 {I 10.0 80.01 80.2 7.17 8.9 % 35 0 1 	36 
Co C1 ug4 ! 10.0 38.8 	39.6 6.421 16.2 % 29 ! 	0 	1 	' 	30 
Co C2 NgA  _9__% 162161 14.4 8.9 % 31 0 	, 	0 	; 	31 
Co D1 pg/I 10.0 416i42.1 7.53 17.9 % 27 ; 	0 2 	29 
Co D2 pg/I 10.0 % 99.0 	100 9.14 9.1 % 29 	' 0 1 	130 
Cu Al vg/I I 	Xo 	I 	1 -0.13 OK 15 15.0 % 14.704 14.81, 	14.7 	2.00 13.6 % 48 3 3 54 
Cu A2 pgA I 	I I 	Xo I -0.32 OK 90 10.0 % 87.159 88.9_89.0 	6.12 6.9 % 53 1 0 54 
Cu Bl pg/I I 	Xo 	I I -0.23 OK 10.0 % 28.248 29.41 28.91 	3.60 12.5 % 51 1 1 53 
Cu B2 pg/I X 	I 	I I -0.03 OK 10.0 % 73.7641 74.11 74.01 5.32 7.2 % 51 3 0 54 
Cu Cl pg/I X 0.03 0K 10.0 % 25.683 26.01 25.61 5.15 20.1 % 46 0 0 46 
Cu C2 UgA I X 	0 	I 	I -0.49 	OK 10.0 % 113.12 l22 119 9.68 8.1 % 47 0 0 47 
Cu D1 p9n I 	I I 	x 	I 	I 0.02!01< 15.0 % 15.037 15.0 15.0 2.44 16.3 % 38 1 3 42 
Cu D2 pg/I xo I -0.161 	OK 10.0 % 79.089 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pgd I 	I x I -0.05 	OK 3010.O%29.839 29.91 29.6 2.33 7.9 % 50 3 1 54 
Cr A2 pg/I I X o I OK __-0.371;  150 10.0 % 144.41 149 150 13.5 9.0 % 52 2 0 54 
Cr Bl pg/I I 	I I 	x o -0.371 	OK 15.0 % 20.96 22.0 22.2 3.17 14.3 % 49 2 1 52 
Cr B2 y9A I 	ox 0.281 	OK 10.0 % 83.477 81.1 81.2 7.57 9.3 % 51 1 1 53 
Cr C1 pg/I I I 	o 	x 	I I 0.52 1 	OK 10.0 % 59.63 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I I I 	Xo 	I I -0.15OK 10.0 % 106.37 107 108 18.4 17.0 % 48 0 0 48 
Cr D1 Ng/I I 	I I 	X 0.12 	OK 15.0 % 22.39 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pg/I OX 0.32 	OK 10.0 % 107.37 104 104 11.7 11.3 % 44 0 0 44 
NI Al Ng/I ox 	I 0.28 	OK 30 10.0 % 30.849 30.0 30.4 3.561 11.7 % 47 2 1 50 
Ni A2 ugh X I 0.00i 	OK 170 10.0 % 170.03 168 169 11.9 7.0 % 50 1 0 51 
Ni B1 Ng/I I 	I I 	x 	0 1 I •0.40i 	OK 10.0 % 22.843 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg/I x o 	I -0.38; 	OK 10.0 % 65.636 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni Cl vg/I I 	I I 	X 	I -0.061 	OK 10.0 % 63.029 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 tig /I I  p 	XO 	I I -0.28 	OK 10.0 % 101.09 103 104 10.9 10.5 % 42 2 0 44 
Ni Dl pg/I I 	Xo I -0.36' 	OK 10.0 % 35.199 35.2 36.5 3.63 9.9 % 37 2 1 40 
Ni D2 ug/I I 	I I 	X 	I I I -0.01, 	OK 10.0% 123.85 123( 124 11.2 9.0 % 40 1 0 41 
Pb Al pg/I I o XI I 0.791 	OK 15 10.0 % 16.19 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Ng/I I I I 	o 	x 	I I 0.391 	OK 180 10.0 % 187.04 181 182 17.0 9.3° 48 1 0 49 
Pb Bl Ugh I 	o 	x 	I I 0.42! 	OK 15.0 % 6.4244 6.39 6.04 1.50 24.8°! 44 3 3 50 
Pb B2 pg/I X 0.12' 	OK 15.0 % 24.75 24.9 24.3 4.161 17.1 % 46 3 1 50 
Pb Cl Vg/ o x 	I 1 0.47 	OK 15.0 % 58.33 57.3 54.5 13.91 25.5 % 40 0 1 41 
Pb C2 pg) I I 	Xo I I -0.18. 	OK 10.0 % 109.95 112 112 15.1 13.5 % 38 3 0 41 
Pb Dl pgA I I 	X I 0.07' 	OK 15.0 % 24.337 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 pg/I I I I 	ox I I I 0.26 1 	OK 15.0 % 78.31 78.0 75.4 16.4 21.8 % 39 0 1 40 
Zn Al pg/I I x 	o I -0.73 	OK 30 10.0 % 27.8 30.0 30.8 4.67 15.2 % 51 4 1 56 
Zn A2 pg/I x 	o -1.071 FAILED 150 10.0 % 134.01 147 147 3.20 2.2° 47 9 0 56 
Zn Bl pg/I x 	o 1 -1.011 	OK 15.0 % 17.23 20.0 20.3 2.30 11.3 % 47 5 2 54 
Zn B2 pg/I I 	I x 	o -0.78 	OK 10.0 % 52.62 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/I ix 	0 I 1.75' 	OK 10.0 % 405.85 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/i I 	x 	I 	o I -1.94' 	OK 10.0 % 742.72 926 922 60.3 6.5 % 46 2 0 48 
Zn Dl pg/I IX 	0 I I 1.72; 	OK 15.0 % 34.71 45.5 46.8 8.29 17.7% 40 1 1 42 
Zn D2 pg/I IX 	0 I -1.71 	FAILED 10.0 % 191.47 232 231 9.74 
_ 
_4.2% 37 5 0 42 
ciz LIITE 7/63 
RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 	 L Lab 63 
Parameter 	Sample 	Unit 
' 
Grubbs 
•3s 	-2s 	•ts 	0 	1s 	2s 	35 	Z-value 	test 
Assigned 
value 
Target 
dev. 
I 
Las's 
result 	Md. 	Mean 	St.tlev, 	CV% 
1.50 1 
v 
N 
D 
d 
c 
.. å ; 	3 m
m 	_ 
As Al pgi I I 	I 	x 	i 	I 	i -0.08 	OK 1.5 25.0 % 1.47i 	1.51 0.531 35.4% 37 34 
As A2 Ng/I I I 	I 	ox 	I 0.301 	OK 25 1 0.0 % 25.74 	25.0 25.0 2.16 8.6%33 1 0 34 
As B1 pg/I II 	o 	x 	I 0.58; 	OK 15.O/ 4.361 I 	3.92 4.01 0.953 23.8 % 28 1 6 35 
As B2 u98 Ip 	o 	x 0.49: 	OK 15.0 % 10.951 	10.2 10.2 1.47 14.4 % 34 0 1 35 
As C1 11g4 I I 	I 	o 	x 	! I 0.981 	OK 15.0 % 12.16 10.8 10.6 1.51 14.2%26 0 2 28 
As C2 gA ! I 	o 	x 0.931 	OK 15.0 % 33.14 29.2 29.1 4.09 14.1 % 28 0 0 28 
As D1 Ugll I I 	o 	I 	x 	I I 1.601, 	OK 15.0 % 6.744 5.53 5.44 1.10 20.2 % 25 1 1 27 
As D2 pg/I I I 	o 	x 1.07 	OK 15.0 % 17.76 15.5 15.3 2.46 16.1 % 27 0 0 27 
Cd Al pg4 I X 0.00 	OK 2.015.0% 21 2.00 2.05 0.339 16.5%46 3 1 50 
Cd A2 UgA I I 	xo -0.18 	OK 25 10.0 % 24.56 24.7 25.4 2.82 11.1 % 46 4 0 50 
Bl pg/1 I I 	ox I 0.31 	OK Cd 15.0 % 1.162 1.10 1.11 0.149 13.4 % 44 4 3 51 
Cd B2 pgA ! I I 	Xo ! 	! ! -0.12. 	OK 15.0 % 7.1961 7.20 7.33 1.17 16.O%491 1 51 
Cd C1 pg/I X 0.08 	OK 15.0 % 9.397 9.21 9.28 1.26 13.6 % 41 1 0 42 
Cd C2 ugh I 	Xo -0.13 	OK 10.0 % 39.27 39.8 39.8 3.93 9.9% 41 1 	0 42 
Cd D1 pg/I I I 	X -0.06 	OK 15.0 % 3.981 4.00 4.02 0.621 15.4 % 36 3 	2 	I 	41 
Cd D2 lig/I ! I I 	ox ! 	! ! 0.14 	OK 10.0 % ii.J 12.0 11.8 1.44 12.2%401 041 
Co Al 1 g/I o X 1.03 	OK 20 10.0 % 22.06 20.0 20.9 4.67 22.3 % 33 	0 t23S 
Co A2 pg4 x I 	o I 1.66 	OK 12010.0% 100.1 119 11911.6 9.7 % 35 	0 	0 	35 
Co B1 ugA I o x ! 0.98 	OK 10.0 % 27.79 25.3 25.3 4.27 16.9%330 2 	35 
Co B2 pg/I I I 	X 	o 	I 	I I -1.08 	OK 10.0 % 71.57! 80.0 80.2 7.17 8.9 % 35 	0 	1 	36 
Co Cl pgA I 	oX 0.21 	OK 10.0 % 40.43 38.8 39.6 6.42 16.2% 29 	0 	1 	30 
Co C2 pg)1 x 	o 	I I -1.90 	OK 10.0 % 130.4 162 
41.81 
16114.4 8.9%31 0 	0 	31 
Co Dl I 	o 	x 	I 	! ! 0.45 	OK 10.0 % 44 42.1 7.53; 	17.9 % 27 	0 	2 	29 
Co D2 x 	o 	I -0.96' 	OK 10.0 % 90.39 99.0 100 9.14 	9.1 % 29 i 	0 	! 	1 	30 
Cu Al  I x 0.44; 	OK 15 15.0 % 15.98. 14.8 14.7 2.00 13.6% 48 	3 3 54 
Cu A2 x 	o -0.68 	OK 90 10.0 % 83.87 88.9 89.0 6.12 69% 53 	1 0 54 
Cu 81 
:wg 
! ! I 	ox 	I 	! 0.36, OK 10.0 % 29.95 29.4 28.9 3.60 	12.5 % 51 1 1 53 
Cu B2 Ix 	o 	I 	I -0.74 OK 10.0 % 68.51 74.1 74.0 5.32 	7.2 % 51 3 0 54 
Cu C1 ox 0.23' 	OK 10.0 % 26.19 26.0 25.6 5.15 20.1 % 46 0 0 46 
Cu C2 pg)1 ! 	xI o I I -1.21 , 	OK 10.0 % 104.6, 122 119 9.68 8.1 % 47 0 0 47 
Cu D1 110 ! I ! 	o 	x! 	! ! 0.771 	OK 15.0 % 16.741 15.0 15.0 2.44 16.3% 38 1 3 42 
Cu D2 pg/I I I I 	x o -0.44 i 	OK 10.0 % 76.85 80.3 80.4 7.32 9.1 % 42 1 0 43 
Cr Al pg/I I 	oX I 0.35 	OK 30 10.0 % 31.06 29.9 
149 
29.6 2.33 7.9 % 50 3 1 54 
Cr A2 ugh X o I -1.88 	OK 150 10.0 % 121.8 150 13.5 9.0% 52 2 0 54 
Cr B1 P9A j I I 	ox I 	I I 0.35 	OK 15.0 % 23.361 22.0 22.2 3.17 	14.3 % 49 2 1 52 
Cr B2 pg/I I ! 	x 	o I -1.07 	OK 10.0 % 72.48 81.1 81.2 7.57 9.3% 51 1 1 53 
Cr Cl ug/l Xo -0.26'. 	OK 10.0 % 55.25 57.2 56.7 5.78 10.2 % 41 4 2 47 
Cr C2 pg/I X I 	o { 	I I -1.30 	OK 10.0 % 93.94 107 108 18.4 17.0 % 48 0 0 48 
Cr Dl pg/I I I 	I 	o 	x I 0.69 	OK 15.0 % 
10.0% 
25.lj 22.4 22.8 3.35 14.7 % 38 3 2 43 
Cr D2 pgll I 	x 	0 I -1.05 	OK 93.j 104 104 11.7 11.3% 44 0 0 44 
Ni Al pg/I I 	x I I 0.03. 	OK 30 10.0 % 
10.0% 
3Oj 30.0 30.4 3.56 11.7 % 47 2 1 50 
Ni A2 pg/I X 	o I -1.31 	OK 170 l47J 168 1691 11.9 7.0% sol 1 0 51 
NI Bl pg/I I 	I 	ox 0.15 	OK 10.0 % 24,15 23.7 23.8 2.84 11.9 % 48 2 1 51 
Ni B2 pg)1 I 	x o I I -0.53 	OK 10.0 % 64,561 67.6 68.2 4.67 6.8 % 48 3 1 52 
Ni C1 Vg/l X0 I -0.36 	OK _i2_°' 61.14 62.2 63.4 7.44 11.7 % 42 0 1 43 
Ni C2 Ngl1 I ! I__2___  ! ! -0.79' 	OK 10.00/ 95.74 103 104 10.9 10.5% 42 J_2 0 44 
Ni Dl Ng/t I I 	X I 0.10 	OK 10.0 % 36.88 35.2 36.5 3.63 9.9% 37 2 1 40 
Ni D2 pgll I I 	X o I -0.56 _OK 10.0 % 117 123 124 11.2 9.0% 40 1 0 41 
Pb Al pg/I I o x 0.591 	OK 15 10.0 % 15.89 15.1 15.5 1.20 7.7 % 44 4 2 50 
Pb A2 Vgd Ix I 	o ! 	! I -1.86: 	OK 180 10.0 % 
15.0 % 
146.5 181 182 17.0 9.3 % 48 1 0 49 
Pb Bl pg/I I 	o 	x I 1.04. 	OK 6.981 6.39 6.04 1.50 24.8 % 44 3 3 50 
Pb B2 	1 i i I 	o x I 	I 0.40 	OK 15.0 % 
15.0 % 
25.76 24.9 24.3 4.16 17.1 % 46 3 1 50 
Pb Cl pg/I I I I 	OX 0.27 	OK 56.74 57.3 
112 
54.5 13.9 25.5 % 40 0 1 41 
Pb C2 pg/I ! I Ix 	o I 	I I 0.87 	OK 10.0 % 
15.0 % 
15.0 % 
10.0 % 
10.0 % 
15.0% 
10.0 % 
102.3 112 15.1 13.5% 38 3 0 41 
Pb Dl ug/i I o x I 0.50: 	OK 25.891 24.8 24.1 5.35 22.2 % 39 0 1 40 
Pb D2 __P!!_ ! I ! 	x 0.11' 	OK 76.66 78.0 75.4 16.4 21.8% 39 0 1 40 
Zn Al U9~ ox I 0.28 	OK 30 30.85 30.0 30.8 4.67 15.2% 51 4 1 56 
Zn A2 pg/I Ix 	o -0.74 	OK 150 138.9 147 
20.0 
147 3.20 2.2 % 47 9 0 56 
Zn Bl pg/I ! 	xo I -0.18 	OK 19.75 20.3 2.30 11.3% 47 5 2 54 
Zn B2 pgA Xo I I -0.18: 	OK 56.051 57.5 57.1 4.37 7.7 % 50 3 0 53 
Zn Cl pg/l I 	XI J 	o ! 	! I ' 	-2.34' FAILED 10.0 % 376.9 490 492 31.4 6.4 % 46 2 0 48 
Zn C2 pg/I x I I 	o I 	3.07' FAILED 10.0 % 
15.0 % 
10.0 % 
638.8 926 922 60.3 6.5% 2 0 48 
Zn D1 pg/I x 0 I -0.46 	OK 43.6 45.5 46.8 8.29 17.7 % ~40 1 1 42 
Zn D2 Ng/I I x 	o 1.11 	OK 205.3 232 231 9.74 4.2%  5 0 42 
LIITE 8/1 
LIITE 8. MENETELMÄKOHTAISET TILASTOTIEDOT 
RESULTS OF DIFFERENT ANALYTICAL METHODS 
SUMMARY ON THE RESULTS OF THE INTERLABORATORY COMPARISON 1/1997 - Different analytical methods 
Parameter 
Method  Unit 
Statistics of the passed results 
N 
å 
2- 
c m 
a 
i 
m 
Z 
Q m 
o 
Min Sample 
 
Max Md. Mean Stdev. CV% 
As Al 1 pg/i 0.200 2.40 1.61 1.58 0.553 35.0 % 16 2 7 25 
As Al 2 pg/i 0.220 1.57 1.50 1.10 0.760 69.1 % 3 0 0 3 
As Al 3 ugh 1.60 1.70 1.65 1.65 0.0707 4.3 % 2 0 0 2 
As All 4 pg/I 1.20 1.47 1.41 1.36 0.142 10.4 % 3 1 0 4 
As A2 1 pg/i 20.5 30.0 24.9 24.8 2.17 8.8 % 24 1 0 25 
As A2 2 pg/i 24.3 25.6 24.7 24.9 0.661 2.7 % 3 0 0 3 
As A2 3 Ng/I 26.0 26.5 26.3 26.3 0.354 1.3 % 2 0 0 2 
As A2 4 pg/1 22.1 30.0 24.7 25.4 3.43 13.5 % 4 0 0 4 
As B1 1 pg/i 2.50 6.50 3.92 4.13 1.04 25.2 % 20 0 6 26 
As B1 2 pg/i 2.35 4.00 3.72 3.36 0.883 26.3 % 3 0 0 3 
As B1 3 pg/i 4.10 4.14 4.12 4.12 0.0283 0.7 % 2 0 0 - 
As B1 4 pgl1 3.30 4.36 3.80 3.82 0.531 13.9 % 3 1 0 4 
As B2 1 pg/i 6.60 13.9 10.2 10.2 1.55 15.2 % 26 0 0 26 
As B2 2 Pg/I 9.37 10.1 10.0 9.82 0.396 4.0 % 3 0 0 3 
As B2 3 pg/I 10.6 11.0 10.8 10.8 0.283 2.6 % 2 0 0 2 
As B2 4 pg/i 7.20 11.0 10.6 9.59 2.07 21.6 % 3 0 1 4 
As Cl 1 pg/i 8.00 13.8 10.6 10.5 1.62 15.4 % 19 0 1 20 
As Cl 2 pg/i 9.57 10.7 10.1 10.1 0.799 7.9 % 2 0 0 2 
As Cl 3 pg/I 11.5 12.0 11.8 11.8 0.354 3.0 % 2 0 0 2 
As Cl 4 pg/i 9.201 12.2 11.7 11.0 1.59 14.5 % 3 0 1 	' 4 
As C2 1 pg/i 23.3 35.9 28.5 29.2 3.78 12.9 % 20 0 0 20 
As C2 2 UgA 26.1 30.8 28.5 28.5 3.30 11.6% 2 0 0 2 
As C2 3 pg/i 29.9 35.0 32.5 32.5 3.61 11.1 % 2 0 0 2 
As C2 4 gg/I 20.0 33.1 27.6 27.1 6.25 23.1 ° 4 0 0 4 
As D1 1 pgA 3.50 8.00 5.05 5.32 1.11 20.9 % 18 0 1 19 
As D1 2 pg/i 3.42 5.53 4.48 4.48 1.49 33.3 % 2 0 0 2 
As D1 3 pg/i 6.00 6.60 6.30 6.30 0.424 6.7 % 2 0 0 2 
As D1 4 ugh 5.84 6.74 6.20 6.26 0.453 7.2 % 3 1 0 4 
As 02 1 pg/i 10.2 20.0 15.1 14.9 2.39 16.0 % 19 0 0 19 
As D2 2 pg/i 11.2 15.3 13.3 13.3 2.87 2160  2 0 0 2 
As D2 3 pg/I 15.81 17.0 16.4 16.4 0.849 5.2° 2 0 0 2 
As 02 4 pg/I 15.9, 20.0 17.5 17.7 1.69 9.5 % 4 0 0 4 
Cd Al 1 Ng/I 1.191 3.00 2.00 _ 	2.08 0.365 17.5% 37 0 0 37 
Cd Al 2 pg/i 1.501 1.50 1.50 1.50 1 2 0 3 
Cd Al 3 jg/1 2.00 2.00 2.00 2.00 0 0.0 % 3 1 1 5 
Cd Al 4 ugh 1.94 2.20 2.00 2.03 0.0982 4.8 % 5 0 0 5 
Cd A2 1 pg/i 20.01 33.3 24.7 25.4 2.98 11.7 % 32 4 0 36 
Cd A2 2 pg/i 24.51 31.0 26.2 27.0 2.96 11.0 % 4 0 0 4 
Cd A2 3 pgfl 24.0 30.0 24.7 25.7 2.47 9.6 % 5 0 0 5 
Cd A2 4 pg/i 21.0 25.0 24.6 24.0 1.67 7.0 % 5 0 0 5 
Cd B1 1 pg/I 0.740 1.47 1.10 1.11 0.157 14.1 % 36 2 0 38 
Cd B1 2 pgll 0 2 1 3 
Cd B1 3 pg/I 1.001 1.06 1.00 1.02 0.0346 3.4 % 3 0 2 5 
Cd B1 4 pg/I 1.00 1.28 1.20 1.17 0.105 9.0% 5 0 0 5 
Cd B2 1 pg/I 5.001 10.6 7.22 7.32 1.09 14.9 % 37 1 0 38 
Cd B2 2 pg/I 5.00 10.0 6.40 7.13 2.58 36.2 % 3 0 0 3 
Cd 62 'i 6.90 10.0 7.59 8.02 1.40 17.5 % 4 0 1 5 
Cd 82 4 pgll 6.17 7.50 7.20 6.94 0.551 7.9 % 5 0 0 5 
Cd C1 1 hg/1 7.001 12.4 9.20 9.17 1.19 13.0 % 29 1 0 30 
Cd C1 2 HgA 7.00 13.0 9.90 9.97 3.00 30.1 % 3 0 0 3 
Cd C1 3 pg/I 8.79 10.6 10.0 9.85 0.760 7.7 % 4 0 0 4 
Cd Cl 4 pg/I 8.28 9.56 9.04 9.05 0.495 5.5 % 5 0 0 5 
Cd C2 1 pgl1 29.9 48.0 39.7 39.6 4.45 11.2 % 27 1 0 28 
Cd C2 2 pgll 38.2 47.0 42.8 42.3 3.29 7.8 % 5 0 0 5 
Cd C2 3 VgA 40.0 	40.9 	40.1 40.3 	0.427 1.1% 4 	0 	0 4 
Cd C2 4 pg/i 36.1 39.7 39.0 38.1 1.71 4.5 % 5 0 0 5 
Cd D1 1 gg/1 2.76 5.12 3.99 4.03 0.578 14.3 % 28 1 0 29 
Cd D1 2 pg/i 2.30 2.30 2.30 2.30 1 2 0 3 
Cd D1 3 pg/i 4.00 4.00 4.00 4.00 0 0.0 % 2 0 2 4 
Cd D1 4 pgil 3.59 5.00 4.40 4.29 0.535 12.5 % 5 0 0 5 
Cd D2 1 pg/i 9.08 15.1 12.1 11.9 1.45 12.2 % 28 1 0 29 
Cd D2 2 Vg/I 8.80 13.0 10.2 10.7 2.14 20.0 % 3 0 0 	3 
Cd D2 3 pg/i 10.0 12.2 12.0 11.6 1.04 9.0 % 4 0 0 4 
Cd D2 4 14g/1 10.8 14.0 12.0 12.1 1.30 10.7 % 5 0 0 5 
Co Al 1 pg/I 15.9 41.0 20.0 20.9 5.15 24.6 % 20 0. 2 22 
Co Al 2 ug/I 14.0 27.0 18.0 19.1 4.77 25.0 %I 5 0 0 5 
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Co Al 3 pgA 20.0 30.0 20.6 	22.8 	4.82 21.1 % 4 0 0 4 
Co Al 4 pg/I 20.0 22.1 21.0 21.0 	0.919 4.4 % 4 0 0 4 
Co A2 1 p9/1 97.0 146 1191 120 	11.0 92% 22 0 0 22 
Co A2 2 pg/I 96.0 146 124 121. 	17.7 14.6 % 6 0 0 6 
Co A2 3 pgA 110 119 117 116 	4.03 3.5 % 4 0 0 4 
Co A2 4 pg/i 100 122 120 114 	12.1 10.6° 3 0 0 3 
Co B1 1 pg/I 20.8 44.5 25.3 25.8 	4.84 18.8 % 21 0 2 23 
Co B1 2 pg/I 20.0 29.0 23.8 24.1 	3.97 16.5 % 4 0 0 4 
Co Bl 3 pg/I 20.0 28.0 24.3 24.2 	3.44 14.2 % 4 0 0 4 
Co B1 4 pg/l 22.3 27.8 25.8 25.4 	2.36 9.3 % 4 0 0 4 
Co B2 1 tlg/I 69.0 98.5 79.71 81.1 	7.26 9.0 % 22 0 1 .23 
Co B2 2 pg/I 72.0 90.0 84.0 83.0 	6.63 8.0 % 5 0 0 5 
Co B2 3 pgII 70.0 83.0 80.3 78.4 	5.75 7.3 % 4 0 0 4 
Co 82 4 ugh I 65.5 80.0 74.8 73.8 	6.58 	8.9 % 4 0 0 4 
Co Cl 1 pg/I 35.0 58.5 38.7 40.8 	6.50 15.9 % 17 0 1 18 
Co C1 2 hg/I 24.5 47.0 40.0 38.1 	9.11 23.9 % 5 0 0 5 
Co Cl 3 ig/I 30.0 40.0 38.7 36.2 	5.44 15.0 % 3 0 0 3 
Co C1 4 pg/I 36.0 40.4 39.6 38.9 	2.00 5.1 % 4 0 0J4 
Co C2 1 pgA 139 197 162 165 	13.6 8.2 % 18 0 0 18 
Co C2 2 pg/I 136 177 1671 161 	15.4 9.6 % 6 0 0 6 
Co C2 3 ggA 150 163 162' 158 	7.23 4.6 % 3 0 0 3 
Co C2 4 ig/I 130 167 145 147 	15.1 10.3 % 4 0 0 4 
Co D1 1 pg/I 32.7 69.5 41.0 42.6 	8.01 18.8 % 16 0 2 18 
Co Dl 2 NgA 27.5 52.0 44.51 42.1 	10.4 24.7 % 4 0 0 4 
Co D1 3 pg/I 30.0 43.0 41.0 38.0 	7.00 18.4 % 3 0 0 3 
Co D1 4 pg/i 39.2 46.7 43.5, 43.2 	3.11 7.2% 4 0 0 4 
Co D2 1 pg/I 86.0 128 98.5 99.8 	8.93 8.9 % 17 0 1 18 
Co D2 2 NgA 89.5 122 1041 106 	12.0 11.3% 5 0 0 5 
Co D2 3 Ng/I 90.0 100 99.8 96.6 	5.72 5.9 % 3 0 0 3 
Co D2 4 Ng/I 90.4 111 97.5 99.1 	8.71 8.8 % 4 0 0 4 
Cu Al 1 NgA 	10.0 19.5 14.4 14.5 	1.88 13.0 % 32 1 0 33 
Cu Al 2 UgA 10.0 20.0 14.81 15.1 	2.97 19.7 % 9 1 2 12 
Cu Al 3 pgA 15.0 15.3 15.01 15.1 	0.173 1.1 % 3 1 1 5 
Cu Al 4 Ng/-ii-  14.1 16.5 15.31 15.3 	1.11 7.3% 4 0 0 4 
Cu A2 1 ggA 77.2 102 90.1 1 	90.2 	6.16 6.8 % 28 0 0 28 
Cu A2 2 p911 75.0 97.0 88.0' 87.9 	5.08 5.8 % 17 1 0 18 
Cu A2 3 pg/I 70.0 92.0 89.0 85.8 	9.16 10.7 % 5 0 0 5 
Cu A2 4 Ng/1 83.9 95.0 87.2 88.7 	5.72 6.4 % 3 0 0 3 
Cu Bl 1 pg/I 20.8 37.1 28.31 28.5 	3.53 12.4 % 33 0 0 33 
Cu B1 2 pg/I 28.0 39.0 30.01 31.0 	3.25 10.5 % 9 1 1 11 
Cu B1 3 pg/I 20.0 32.4 31.0 I 	28.9 	5.07 17.5 % 5 0 0 5 
Cu B1 4 NgA 25.5 30.1 29.11 28.4 	2.14 7.5 % 4 0 0 4 
Cu B2 1 pgå 67.0 81.9 72.71 73.8 	4.53 6.1 % 27 2 0 29 
Cu 82 2 pg/i 70.0 90.0 75.0 75.8 	5.01 6.6 % 15 1 0 16 
Cu B2 3 pg/i 60.0 79.1 76.0 73.8 	7.82 10.6 % 5 0 0 5 
Cu B2 4 Ngll 59.5 73.8 71.1 68.9 	6.71 9.7 % 4 0 0 4 
Cu Cl 1 pg/I 18.6 40.6 25.5 25.9 	4.40 17.0 % 26 0 0 26 
Cu C1 2 pg/1 10.0 34.0 27.1 25.8 	6.35 24.6 % 12 0 0 12 
Cu C1 3 Ng/I 10.0 28.8 27.2 23.3 	8.95 38.4 % 4 0 0 4 
Cu Cl 4 pg/I 23.6 26.2 25.7 25.3 	1.17 4.6 % 4 0 0 4 
Cu C2 1 pg/l 104 146 120 120 	10.4 8.7% 22 0 0 22 
Cu C2 2 pg/i 104 135 123 121 	6.81 560 17 0 0 17 
Cu C2 3 pg/I 100 128 123 119 	13.0 10.9 % 4 0 0 4 
Cu C2 4 pg/1 103 113 105 106 	4.54 4.3° 4 0 0 4 
Cu Dl 1 pg/I 10.0 19.2 14.4 14.6 	2.24 15.3 % 26 1 0 27 
Cu Dl 2 pg/I 10.0 21.0 16,1 15.9 	3.71 23.3 % 6 0 1 7 
Cu Dl 3 pg/I 15.0 17.7 16.4 16.4 	1.91 11.6° 2 0 2 4 
Cu D1 4 pg/I 14.0 17.2 15.9 15.7 	1.49 9.5 % 4 0 0 4 
Cu D2 1 pg/I 64.0 102 79.2 79.9 	8.12 10.2 % 21 1 0 22 
Cu D2 2 pg/i 75.0 94.0 81.7 82.1 	4.50 5.5 % 13 0 0 13 
Cu D2 3 ii 	 60.0 87.5 82.3 78.0 	12.4 15.9 % 4 0 0j 4 
Cu D2 4 NgA 75.7 88.8 78.0 80.1 	5.96 7.4 % 4 0 0 4 
Cr Al 1 pg/I 25.1 34.1 30.0 29.8 	2.23 7.5 % 35 1 0 J36 
Cr Al 2 pg/l 24.0 34.0 28.0 28.1 	3.48 12.4 % 7 1 0 8 
Cr Al 3 pg/1 29.0 29.8 29.0 29.3 	0.462 1.6 % 3 1 1 5 
Cr if  4 p911 29.8 31.7 31.0 30.7 	0.806 2.6% 5 0 0 5 
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Cr A2 1 pgA 120 183 1511 152! 	14.1 9.3% 32 2 0 34 
Cr A2 2 pgA 133 185 148 1511 	14.0 9.3% 11 0 0 11 
Cr A2 3 pgA 140 152 146 1451 	4.60 3.2% 5 0 0 5 
Cr A2 4 pg/I 122 151 1471 142; 	13.6 9.6% 4 0 0 4 
Cr B1 1 pg/I 13.8 30.0 22.41 22.5' 	3.60 16.0 % 35 1 0 36 
Cr B1 2 pgfl 19.0 22.0 20.3j 20.5! 	1.12 5.5 % 5 1 0 6 
Cr B1 3 11911 20.0 23.0 22.4 22.01 	1.37 6.2% 4 0 1 5 
Cr B1 4 pgA 19.4 23.4 21.0 21.41 	1.50 7.0 % 5 0 0 5 
Cr B2 1 pg/I 61.0 98.1 81.6 81.4 i 	8.20 10.1 % 34 1 0 35 
Cr B2 2 Pg/I 75.5 92.0 82.0 83.3', 	6.46 7.8 % 8 0 0 8 
Cr B2 3 pg4 80.0 83.2 81.01 81.3 i 	1.35 1.7 % 4 0 1 5 
Cr B2 4 pgA 66.0 83.5 80.3 76.71 	7.24 9.4 % 5 0 0 5 
Cr C1 1 NgA 45.1 68.1 58.8 	58.21 	5.46 9.4 % 24 4 0 28 
Cr Cl 2 Ng/1 41.0 63.0 53.0! 	53.01 	7.17 13.5 % 9 0 1 10 
Cr Cl 3 pg/I 50.0 56.8 55.0 	53.9: 	3.52 6.5 % 3 0 1 4 
Cr Cl 4 pgA 55.3 59.6 57.21 57.4: 	1.61 2.8 % 5 0 0 5 
Cr C2 1 pgfl 58.9 162 111 I 	113: 	21.4 18.9% 28 0 0 28 
Cr C2 2 pg/I 75.0 111 101 99.2 	11.4 11.5% 11 0 0 11 
Cr C2 3 pgA 96.3 110 1021 103. 	5.86 5.7% 4 0 0 4 
Cr C2 4 pgA 93.9 111 98.21 101 ! 	7.191  7.1 % 5 0 0 5 
Cr Dl 1 pg/I 15.5 30.5 22.81 22.8. 	3.731  16.4 % 26 2 0 28 
Cr D1 2 pg/i 19.0 28.0 22.61 23.1. 	3.741 16.2 % 4 1 1 6 
Cr D1 3 pg/i 20.0 23.8 22.01 21.9 	1.90 8.7 % 3 0 1 4 
Cr D1 4 pg/I 20.5 25.2 22.4 22.9 	1.861 8.1 % 5 0 0 5 
Cr D2 1 pg/I 79.51 129 1051 107 	12.1 I 	11.3% 27 0 0 27 
Cr D2 2 pgA 77.0 111 99.3! 97.1. 	12.1 ! 	12.5 % 8 0 0 8 
Cr D2 3 pgll 90.0 107 102! 100 	7.631 	7.6% 4 0 0 4 
Cr D2 4 pg/I 93.1 112 1011 102 	7.851 	7.7 % 5 0 0 5 
Ni Al 1 pgA 22.0 39.0 29.6: 	29.9 	3.42 	11.4 % 35 1 0 36 
Ni Al 2 pgA 24.0 38.51 36.01 33.0 	5.95 18.0 % 5 0 0 5 
Ni Al 3 ugh 29.9 31.21 30.0 30.4 	0.7231 2.4 % 3 1 1 5 
Ni Al 4 pg/I 30.11 31.91 30.91 31.0 	0.739 2.4 % 4 0 0 4 
Ni A2 1 pg/I 149 205 1671 . 	171 	13.4 7.8% 32 1 0 33 
Ni A2 2 pg/I 156 180 167 168 	8.111 4.8% 9 0 0 9 
Ni A2 3 p9!I 1581 169 166 164 	4.921 3.0% 5 0 0 5 
Ni A2 4 Ng/1 148 173 1701 165 	11.7! 7.1 % 4 0 0 4 
Ni B1 1 pg/i 18.8 29.7 23.41 23.8 	2.501 10.5 % 37 0 0 37 
Ni Bl 2 pg/i 15.0 30.0 25.01 23.3 	7.641 32.8 % 3 2 0 5 
Ni Bl 3 pg/I 20.0 28.0 24.51 24.3 	3291 13.5 % 4 0 1 5 
Ni B1 4 pgll 22.8 24.3 23.61 23.6 	0.7581 3.2 % 4 0 0 4 
Ni B2 1 pg/i 55.5 78.0 67.11 67.9 	5.18 7.6 % 34 2 0 36 
Ni B2 2 pg/i 63.5 74.0 71.01 69.5 	4.07 5.9% 6 1 0 7 
Ni B2 3 UgA 70.0 71.0 70.71 70.6 	0.4351 0.6 % 4 0 1 5 
Ni B2 4 pg/I 64.6 68.0 66.4 66.3 	1.54 2.3 % 4 0 0 4 
Ni Cl 1 N9/1 51.0 81.4 60.7 61.4 	6.70 10.9 % 29 0 0 29 
Ni Cl 2 pg/I 64.0 84.0 71.0 73.1 	7.32 10.0 % 6 0 0 6 
Ni Cl 3 pg/I 60.0 65.0 64.0 63.0. 	2.65 4.2 % 3 0 1 4 
Ni Cl 4 pg/I 60.0 69.0 62.1 63.3 	4.00 6.3 % 4 0 0 4 
Ni C2 1 pg/I 82.3 137 1031 103 	11.1 10.8% 27 1 0 28 
Ni C2 2 pg/I 102 126 iisl 114: 	7.38 6.5% 7 1 0 8 
Ni C2 3 pg/I 90.0 105 101 I 	99.3 	6.50 6.5 % 4 0 0 4 
Ni C2 4 Ng/I 89.8 108 98.4 98.7 	7.75 7.9 % 4 0 0 4 
Ni Dl 1 pg/I 31.6 45.9 34.71 36.2. 	3.71 10.2 % 28 0 0 28 
Ni D1 2 pg/i 34.5 44.0 39.31 39.3 	6.72 17.1 % 2 2 0 4 
Ni D1 3 pg/I 38.0 40.0 38.0 38.7 	1.15 3.0 % 3 0 1 4 
Ni D1 4 pg/i 32.1 38.0 36.0 35.5 	2.57 7.2 % 4 0 0 4 
Ni D2 1 pg/I 93.6 144 120 123: 	11.0 8.9 % 25 1 0 26 
Ni D2 2 pg/i 107 155 129 130! 	15.3 11.8% 7 0 0 7 
Ni D2 3 pg/I 115 127 123 122'. 	5.60 46% 4 0 0 4 
Ni D2 4 Vg/I 117 124 120 120! 	3.50 2.9% 4 0 0 4 
Pb Al i pg/I 13.2 18.1 15.1 15.5 	1.23 7.9 % 34 2 0 36 
Pb Al 2 pgA 15.5 17.7 16.61 16.6. 	1.56 9.4 % 2 1 1 4 
Pp Al 3 pg!I 14.0 17.0 15.1 15.4; 	1.52 9.9 % 3 1 1 5 
Pb Al 4 pgA 14.6 16.2 15.9 15.6.' 	0.677 4.3 % 5 0 0 5 
Pb A2 1 pgA 150 221 182 185 	17.1 9.2% 33 1 0 34 
Pb A2 2 NgII 159 214 171 177: 	20.5 11.6% 6 0 0 6 
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Pb A2 3 pgli 170 186 • 178 1781 	7.54 4.2% 5 0 0 5 
Pb A2 4 Ng/I 147 187 179 173 	18.5 10.7% 4 0 0 4 
Pb B1 1 pg/I 2.80 8.00 6.23 5.891 	1.29 21.9 % 34 2 1 37 
Pb B1 2 Ng/I 1.42 6.90 4.16 4.16 	3.87 93.0 % 2 1 0 3 
Pb 81 3 pg/I 6.00 9.50 8.19 7.901 	1.77 22.4 % 3 0 2 5 
Pb 61 4 pg/i 6.40 7.03 6.70 6.71 0.297 4.4 % 5 0 0 5 
Pb B2 1 Ng/I 12.0 33.6 24.6 23.9 4.40 18.4 % 35 2 0 37 
Pb B2 2 ugh 28.1 32.0 30.1 30.1 2.76 9.2 % 2 1 0 3 
Pb B2 3 pg/I 20.0 26.1 25.01 24.0 2.73 11.4 % 4 0 1 5 
Pb B2 4 ugh 21.3 26.7 25.8 24.91 2.13 8.6 % 5 0 0 5 
Pb C1 1 pgA 14.9 79.3 57.0 55.41 12.1 21.8 % 30 0 0 • 30 
Pb C1 2 pgll 14.7 70.0 65.0 49.9 30.6 61.3 % 3 0 0 3 
Pb Cl 3 11g/A 20.0 57.6 56.0 44.5 21.3 	47.9 % 3 0 1 4 
Pb C1 4 ugh 56.7 61.4 58.2 58.6 1.98 3.4 % 4 0 0 4 
Pb C2 1 pg/I 67.1 141 112 110 15.3 13.9 % 27 1 0 28 
Pb C2 2 pgA 111 150 123 1271 18.7 14.7 % 4 1 0 5 
Pb C2 3 pg/I ill 127 114 1171 8.50 7.3 % 3 1 0 4 
Pb C2 4 pg/I 102 114 110 109 4.89 4.5° 4 0 0 4 
Pb D1 1 pgA 11.7 36.2 24.3 23.8 5.24 22.0 % 29 0 0 29 
Pb D1 2 pgA 11.6 35.0 23.31 23.31 16.5 70.8 % 2 0 0 2 
Pb D1 3I pg/I 20.0 26.9 25.01 24.01 3.56 14.8 % 3 0 1 4 
Pb Dt 4 pg/I 24.3 26.4 26.01 25.71 0.810 3.2 % 5 0 0 5 
Pb D2 1 .g/I 38.6 112 78.01 76.81 	14.41 18.8 % 29 0 0 29 
Pb D2 2 pg/I 34.3 86.0 60.2 	60.21 	36.6 60.8 % 2 0 0 2 
Pb D2 3 pg/I 30.0 81.3 76.01 	62.41 	28.2 45.2 % 3 0 1 4 
Pb D2 4 pg/I 75.0 93.7 78.3 	81.4: 	7.56 9.3 % 5 0 0 5 
Zn Al 1 pgA 26.2 45.0 29.01 	32.71 	7.03 21.5 % 7 1 0 8 
Zn Al 2 pg/I 18.0 44.5 30.0 	30.4' 	4.52 14.9 % 36 2 1 39 
Zn Al 3 pg/I 28.0 31.1 30.31 	29.9: 	1.361 4.5 % 4 1 0 5 
Zn Al 4 pgA 27.8 36,0 31.01 31.51 	3.39 108% 4 0 0 4 
Zn A2 1 pg/I 145 151 1501 149' 	2.32 1.6% 6 0 0 6 
Zn A2 2 pgA 140 154 1471 147 	2.98 2.0% 35 6 0 41 
Zn A2 3 pgA 140 149 1461 145; 	3.29 2.3% 5 0 0 5 
Zn A2 4 pgA 139 139 1391 139{ 1 3 0 4 
Zn B1 1 pgA 21.0 24.0 22.01 22,2! 	0.983 4.4% 6 2 0 8 
Zn B1 2 pgA -:j- 26.0 20.01 20,2: 	2.47 12.2 % 32 3 2 37 
Zn Bl 3 pgA 17.0 21.0 19.9! 19,4! 	1.51 7.8 % 5 0 0 5 
Zn Bl 4 pgA 17.2 21.0 19.1 19,11 	1.62 8.5 % 4 0 0 4 
Zn B2 1 pg/I 44.5 71.0 60.0! 59,41 	7.86 13.2 % 7 1 0 8 
Zn B2 2 pg/I 50.0 66.5 57.01 56,7 i 	3.43 6.0 % 35 2 0 37 
Zn B2 3 pg/I 50.0 58.3 57.61 56,01 	3.46 6.2 % 5 0 0 5 
Zn B2 4 pgA 52.6 64.0 56.1 57,6! 	5.84 10.1 % 3 0 0 3 
Zn C1 1 pg/1 489 530 4991 5041 	16.4 3.3% 5 
Zn C1 2 pgll 425 580 4881 4931 	31.3 6.3 % 36 0 0 36 
Zn C1 3 Ng/1 470 507 5021 4931 	20.1 4.1 % 3 0 0 3 
Zn Cl 4 pg/I 406 488 447 447; 	58.1 13.0% 2 2 0 4 
Zn C2 1 pgA 897 1 020 928 9431 	50.5 540 5 0 0 5 
Zn C2 2 pgA 755 1 040 9251 923 	57.6 6.2 % 36 0 0 36 
Zn C2 3 pg/I 890 950 940 927! 	32.1 3.5° 3 0 0 3 
Zn C2 4 ugh 743 943 843! 8431 	142 16.8° 2 2 . 0 4 
Zn D1 1 pgA 35.5 60.0 47.0 47,01 	8.91 19.0° 5 1 0 6 
Zn D1 2 pgA 30.0 71.0 45.21 8.18 17.2 % 28 0 1 29 
Zn D1 3 pg/I 30.0 56.4 49.71 45.41 	13.7 30.2 % 3 0 0 3 
Zn D1 4 ugh 34.7 47.8 44.3 42.8j 	5.65 13.2 % 4 0 0 4 
Zn D2 1 pg/I 229 242 235 235; 	5.72 2.4 % 4 1 0 5 
Zn D2 2 pg/I 210 255 232 2311 	9.12 3.9 % 28 2 0 30 
Zn D2 3 pg/I 220 241 236 232! 	11.0 4.7 % 3 0 0 3 
Zn D2 4 pgA 205 221 2131 213: 	11.1 5.2 % 2 20 4 
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